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GUN DRILLING 


SURE-FIRE 


with 
higher precision 
better finish 
easier operation 
less maintenance 


on a Bore-Matic gives 


PRODUCTION 


lower costs 








Model 121 Bore-Matic equipped for gun drilling 
is positioned in a conveyorized production line 
Left foreground conveyor brings work to oper 
ator and lower background conveyor takes it to 
intermediate operations. Right foreground con 
veyor returns work for second gun drilling and 
upper background conveyor takes pieces away 


FP\HE PRECISION and speed of a Bore-Matic make it a natural for gun 
| drilling. For example, the two-station Model 121 shown here was fitted 
with adapters to hold the gun drills on the boringhead spindles and with 
hydraulic clamping heads mounted on the table for the mating bushings. 
It replaced a two-spindle gun drilling machine for handling the plunger 
and port holes in Nitralloy hydraulic heads. Here are the results: 


PRODUCTION was increased from 24 to 27 parts per hour for plunger hole. 


Port hole production — previously done on drill press with final location by 


subsequent grinding of shoulder — went up to 48 parts per hour with accu- 
rate location. 


TOLERANCES were reduced from .002 to .001. Both holes straight within 20 
to 30 millionths. 

FINISH was improved from 60 rms to 15 rms; and honing was eliminated. 
OPERATIONAL handling time was cut in half. 

MAINTENANCE was substantially reduced. 

COSTS were cut by 75% over previous method. 


Another plus factor was that the closer tolerances resulted in great savings 


FRONT STATION — Gun drill 
plunger hole from solid. 
Coolant is confined inside 
part, after drill breaks 
through, by Neoprene tip on 
hydraulic clamping head 


THE HEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 


Chicago 


REAR STATION — Gun drill 
port hole from solid. Holes 
are piugged to confine 
pressure (750 psi) coolant 
inside work after drill 
breaks through. 


Worcester 6, Massachusetts 


* Cleveland + Dayton 


in subsequent operations. 

For more information on this and other interesting and profitable 
set-up possibilities with a Bore-Matic, get in touch with your nearest Heald 
representative. 


(7 PAVS 70 COME 70 HEALO / 














Detroit * Indianapolis * New York 








American 
ETHEL 






























ALWORKING PRODUCTION 





contents for July 15, 1957 voiuMe 101, NO. 14 


... Spot News. . 


. . » Washington . . 103 
Deeks... 16 Practical replacement keeps Textile Machine Works up-to- 














: date . . . With a modified MAPI formula, this machine builder has cut the 
. . « Machine Tools . . 107 2 117 
; average age of his 1600 machines to 11 years. By Rupert Le Grand ......++seee+% 
... What's Ahead... 111] 
. . . General News . . 172 Research builds plant control center ... A single deck of IBM 
.. . Field Report . . 178 cards gives a complete rundown on 1800 products containing 20,000 parts. How it 
was set up and what it does. By E R Wardell, General Electric Co. .......0000% 122 
... Names. . 181 
Multiple machining speeds production . . . Six examples from New 
7 Process Gear Corp that have helped triple production in the plant,............. 126 
P 
. Hot dies make A-110-AT titanium behave . . . Details on the press 
tooling required to draw titanium alloys. By Basil C Kimball, Worcester Pressed 
DRIES 6k 64 CAR CENSSERE Cee Rebebdedoccccccdecdecbocccsebasbee 128 
4 Depart ents... Saved on one operation: $3262 . . . Several changes, including 
, throwaway carbide bits, were made on a rough-turning operation. The change won 
Letters... 94 Slat palnn: Sh POORER. 05s 8 SG OE ce ce divs 0 OR Se Ci bc cctivaebeoic 129 


Editorial . . 115 


4 Practical Ideas . . 159 Pad miller does the work of boring mill... and does it better 


and faster. It is part of the tooling program for the Grumman Tiger ............ 130 
Round Table . . 132 
.. . Discussion . . 206 What controls costs for coated abrasives . .. Case histories show 
Talking Shop . . 171 how the cost of belt grinding can be estimated within 10%. By Warren K Seward, 
Tio Carder GAGE ss. oes ccc ccccepuheees cuwehabetees chilies te al 155 
New Equipment . . 182 
New Books . . 242 Chipless cutoff for pipes and tubes ... Roller cutters provide a e 
sometimes overlooked way to cut off stock. They leave rounded edges. By Buckley 
Sallican and TichGrd GAOT. oo 6.0.00.0006 cntetas cckbeeeeeehseevesgeunene 158 


SPECIAL REPORT NO. 446 


The production man’s guide to numerical control . . . Answers 
the questions most often asked about this subject by production men and reports 
the amazing progress made in the last 30 months. By William M Stocker, Jr........ 133 


REFERENCE BOOK SHEETS 


Spindle ends for portable tools, [V . .. This concluding section on 
a proposed standard deals with abrasion tools... .......cecccesccecsccceees 165 


Diamond-wheel shapes I, II . . . New system standardizes the diversity 
of wheel shapes that have outmoded the old system. .........0eeeeeeeeecees 167 


Cover... 

“The Concept of Numerical 
Control,” original painting on 
titanium by Buell Mullen was 
commissioned by American 
Machinist especially for this 
issue. 





B Tape and Cards... \t. has been only 
two and a half years since we published “Nu- 
merical control—what it means to metalwork- een 
ing” (AM—-Oct 25 °54, p133). Yet these now maimed ty 
familiar words were virtually unknown then. wears AAS 
That report was a basic study of the early re- 
search and the principles of this new method. 
It is still that, but much practical progress has 
been made since then. We have reported this ALBERT HAUPTLI ‘ publisher 
in articles, but the time has come to do more. 
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This new generator 


Jobbing or production quantities are effi- 
ciently handled with the new Gleason No. 
106 Hypoid Generator. 


cuts medium-size bevel gears faster than ever! 


Several things have been done to make 
this new Gleason No. 106 Hypoid 
Generator the fastest machine for 
producing medium-size bevel gears. 

For example, new generating and 
feed mechanisms coupled with rigid 
construction give more efficient cut- 
ting cycles, speeding up cutting time. 
In addition, the new generating meth- 
od assures excellent finish, and max- 
imum cutter life. 

Few adjustments required 
Since fewer adjustments are neces- 


sary, faster setup and change-over 
are attained. 

Extreme operating flexibility is one 
of the outstanding features of the 106. 
This permits its use for jobbing, pro- 
duction and completing. When it is 
arranged for completing, gears are 
finished directly from the solid blank. 

This machine handles gears from 2” 
to 814” diameter, 4DP and finer, with 
ratios up to 10/1, cone distances up to 
514”. We will gladly send you more 
details on request. 


GLEASON WORKS 


Builders of bevel gear machinery for over 90 years 
1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 


Spiral bevel gears similar to those in this out- 
board motor drive are cut accurately and quickly 
on this Gleason machine. 
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Dial Type Operating 





help the operator improve 


his performance 


Identification disks 
on all control levers 





Brief Specs, Dial Type Milling Machines 























automatic 
DIAL TYPE LINE table main table cycles 
traverse! — drive 7 available 
Plain | yes 
No. 2 | Universal | 28” 10 hp | no 
Vertical aii yes 
Plain | yes 
No. 3 Universol | 34” 15 hp no 
i RE Te yes _| 
Plain | yes 
Universal | 42” | 20hp no 
Vertical | | yes A 














Rear operating controls are duplicates of those located at 
the front of the machine. (Plain and Universal styles) 


<= CINCINNATI 


MILLING MACHINES - BROACHING MACHINES - CUTTER AND TOOL GRINDERS > METAL FORMING MACHINES 
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. é -iNCINNATHE 





Ask the man at the mcchine. He'll tell you that 
built-in operating conveniences have a direct 
tie-in with costs. For example, consider a much 
appreciated Dial Type convenience like identifi- 
cation disks on control knobs. They jog the opera- 
tor’s memory; help him avoid wrecks between the 
cutter and work or fixture. Other cincinnaTi® Dial 
Type operating conveniences include: 


Push-button selection of spindle speeds; in 
increasing or decreasing steps 


Power feed change; in increasing or de- 
creasing steps 


Independent, directional controls; with 
palm-fitting plastic knobs 


HARDENING MACHINES + OPTICAL PROJECTION PROFILE GRINDERS + CUTTING FLUID - GRINDING WHEELS 





Dynapoise chatter-damping overarm; 
greatly reduces the noise of cutting action 


Safe to operate; all hand cranks automati- 
cally disengaged when power feed or 
rapid traverse is engaged 
Complete rear controls (Plain and Uni- 
versal machines) 
These are but a few reasons why Dial Type Mill- 
ing Machines are tops with the operator. Want 
more information? Look in Sweet’s Machine Tool 


File for brief specifications; complete data in cata- 
log No. M-1915-2. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 




















BETTER GEARS 


Original Fellows Cutters 
“Computer -Designed”’ 


Here’s how Fellows ensures gear cutter design that meets your 
most critical requirements! A high-speed Bendix Computer 
(at right) shortens hours of calculations to minutes, permitting 
complete mathematical study of al] the complex problems of gear 
and cutter design. 


The punched tape holds the basic formulae. This is the computer “program.” Variables 
for a particular Fellows Cutter, Shaving Tool, or Master Gear are typed on the elec- 
tric typewriter which feeds them into the computer. As fast as the operator can type, 
the computer makes calculations that used to require hours of labor. With this modern 
calculating tool, Fellows’ experienced engineers can 
better design cutters that meet every requirement for 
accurate, economical gear production. 


Fellows Gear Shapers tooled with Original Fellows 
Cutters lower costs and speed production on internal 
and external spur, helical or herringbone involute 
gears, as well as an almost unlimited variety of non- 
involute shapes. Your Fellows Representative has val- 
uable facts and figures about the complete Precision 
Line of Fellows Gear Production Equipment. Write, 
wire or phone any Fellows office. 
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THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 1048 North Woodward Ave., Royal Oak, Michigan 
150 West Pleasant Ave., Maywood, New Jersey 
5835 West North Ave., Chicago 39 
6214 West Manchester Ave., Los Angeles 45 
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Taped “computer pro- 
gram” has punched 
holes to control com- 
puter operations. 



























VAN NORMAN 


Centerless 















The Van Norman 2C Centerless grinder — a rugged, 
heavy-duty machine engineered to produce maximum 
work per operator, per work shift. It is equipped with 
precision grinding and regulating wheel spindles which 
assure extremely fine finishes — absolute accuracy — 
and provide chatterless trouble-free operation. 





















VAN NORMAN MACHINE 


a division of Van Norman industries, Inc. 


MANUFACTURERS of —Ram and Column Type Milling Machines, Cylindrical Grinders, Spline and 
Gear Grinders, Oscillating Radius Grinders, Special Production Grinders, Centerless Grinders. 
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Grinders 


Precision Grind Parts 
Economically , 
To Close Tolerances 


The Van Norman IC Centerless grinder — finish grinds some small 
ports from solid . . . or finish grinds rough-turned parts. The IC is 
especially suited for grinding parts used in business and office ma- 
chines, sewing machines, electrical appliances, aircraft, automobiles, 
munitions and similar work. 


SPRINGFIELD 7, MASSACHUSETTS 
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to five years .. 


Fast, 


Van Norman Centerless 
grinders are precision-manu- 
factured to produce a wide 
variety of parts made of metal, 
wood, fibre, plastic or glass. 
Actually these Van Norman 
Centerless grinders are three 
machines in one... will 
handle thru-feed work, in-feed 
work and — equipped with a 
Crush Dressing Attachment 
— form grinding and profile 
work. Get complete details on 
the Van Norman 1C and 2C 
Centerless grinders. Write, 
wire or telephone for catalog. 


Don't wait . . . for extra profit install a Van Norman 


machine now! They are available in many purchase plans 
Cc oO the PA Pe Vv ... Outright sale . . . Purchase on conditional sales contract up 


. Pay as you depreciate up to 10 years. 
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TAPERED THREADS 


cut with Better Finish 
Longer Tool Life 


1,” Tapered Pipe Threads are cut in 304 stainless steel reducing bushings at 
Camden Machine Company, New Haven, Conn. These threads are produced 

by a 14,” LANDMATIC Taper Attachment Head on a 344” Gridley single- 
spindle automatic at 15 surface feet per minute. 


The thread finish is greatly improved from previous methods and 1000 
pieces are completed between chaser grinds—an increase of more than 10 times. 


These improved results can be entirely attributed to the use of the Taper 

Attachment and the free cutting action of the Landis Tangential Chaser. In 

operation, as the die head advances onto the workpiece, the movement of the 

die head cam along the cam follower of the taper attachment expands the . 
chasers on diameter. This produces a tapered thread corresponding to the taper 

of the cam followe:. Cutting action is limited to the throat section or chamfer 

of the chaser, allowing the thread to be cut quickly with little “ cold-working.” 

This action reduces cutting strains to a minimum and results in uniform tapered 

threads. 


LANDIS Taper Attachment Heads are stationary self-opening heads for 
cutting tapered threads of all types. Six sizes of heads thread all diameters 
from 4” to 6”. 


When writing for additional information, ask for Bulletin F-90. 


THE WORLD'S LARGEST MANUFACTURERS OF THREADING EQUIPMENT - CUTTING - TAPPING - GRINDING - ROLLING 


Lanois Machine company 


WAYNESBORO «© PENNSYLVANIA © U.S.A 414-C 
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Low cost Landis Grindwell gives 


... exclusive features permit quick setup... assure precision tolerances 


manufacturing 


for: maintenance 


toolroom grinding 






Landis 12” x 28°’ Grindwell 


LANDIS 


precision grinders 


LANDIS TOOL COMPANY 


220 





“big grinder” performance 


typical grinding operations 





Exclusive Feature: Variable speed headstock . . . compact 
design with only two revolving parts. Can be swiveled for 
angle or face grinding. 





Exclusive Feature: Microsphere bearings . . . close running 
clearance of Landis Microsphere bearings gives faster spark- 
out, accurate, quick response to wheel feed. 


WAYNESBORO, PENNSYLVANIA 








| Speer see you've ever wanted for precision, high-speed tungsten- 
carbide planing of large and cumbersome workpieces — yours in 
this modern, heavy-duty 62” HYPRO openside planer. 


RUGGED one-piece knee — all the way across — adds rigidity and 
support to the cross rail, permitting independent use of either head for 
planing over maximum width of table. 


Advanced construction features assure vibrationless, precision planing. 


. They include centralized dual controls, power-swiveling and counter- 
= balanced heads, twin helical gear table drive, machine bed that’s double 
length of table. HYPRO openside planers are offered in 12 modeis with 


a broad range of table capacities from 36” thru 96” wide and any re- 
quired length . . . main motor drives of 25/50 thru 100/200 hp ...a 


. 
choice of one, two or three heads, Auxiliary housing and supplemental 
0 D pe | S | p | i p if rolling table are also available. 
For more information on G&L’s complete line of HYPRO openside 
or double housing planers, see your nearest Giddings & Lewis represent- 
ative, or write direct. 


LITERATURE AVAILABLE: 

For complete specifications on Giddings & 
Lewis HYPRO openside planers, write for 
Bulletin No. 225 
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G&L ad HYPRO DIVISION 
GIDDINGS & LEWIS MACHINE TOOL CO. 
FOND DU LAC, WISCONSIN G-72 


Builders of the world’s finest heavy-duty Horizontal Boring 
Drilling and Milling Machines — table, floor and planer types ; 
HYPRO Double Housing and Openside Planers; Planer-T ype 
Milling Machines ; Vertical Boring Mills; Spar and Skin Mill 
ing Machines, and VARIAX Milling Machines. 








Time required for wheel to contact work 
CONVENTIONAL 


GAP 
ELIMINATOR 






CENTERTYPE GRINDING MACHINES 
16 





Stop watch diagram of cycle time saved by 


CINCINNATI GAP ELIMINATOR on automatic 
infeed grinding operations 





CENTERLESS GRINDING MACHINES 











ROLL GRINDING MACHINES 












SURFACE 
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Eliminator .. : 





GAP ELIMINATOR, Push-Button Size 
Automatic Infeed, Air-Electric tb 
Gage Sizing (with Cycle Time 6 R 
Stabilizer) and other cost-re- 10”L 
ducing features are included = 
in the CINCINNATI FiLMATIC 6”R wet 
x 18” Plain Hydrautic Grinder 14'k 


illustrated at the right. There 
are four sizes in the line: 


CINCINNATI 


Between-Center , Catalog 


Automatically Compensates 
for Variation in Grinding Stock 


Variations in grinding stock are inevitable. And the wider the 
variation, the longer will be the cycle for automatic infeed 
grinding operations... more time is lost in “grinding air.” Cin- 
cinnati has eliminated much of this unproductive time with an 
exclusive feature—GAP ELIMINATOR—which can be built into 
most new CINCINNATI® FILMATIC Grinding Machines. Briefly, 
here's how it works: 


The wheelhead advances toward the work at a rapid rate. 
At a predetermined point in the cycle, the rapid rate 
changes to an intermediate infeed rate. Instantly upon 
contact of the wheel and work, the normal grinding rate 
takes over, and the cycle continues to completion. 
A few seconds saved each cycle can mean big dollar savings 
on your cost records. It will pay the management of every 
metalworking shop concerned with precision grinding to find 
out more about the GAP ELIMINATOR feature available for 
CINCINNATI FILMATIC Grinding Machines. 4 Ask for a visit by one 
of our field engineers. Chances are he can show you how to 
save money on your precision grinding operations. 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 






G-660-2 


G-661-1 


GRINDING MACHINES ¢ CHUCKING GRINDERS « MICRO-CENTRIC GRINDING MACHINES » CENTERLESS LAPPING MACHINES 
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CYLINDRICAL 
GRINDERS 


10” Type CTU and 14” Type LCTU. Semi- 
automatic or plain. For plunge or traverse 
operations, from roughing cuts to finest 
finishing. Can take a wide range of multi- 
wheel mounts. In production line and job 
shop work these machines have doubled 
production, replaced several machines, 
eliminated extra operations. Catalog No. 


1787 


ROLL GRINDERS 


Type C-2. A heavy duty machine, featuring 
faster cutting, quicker set-ups, easier op- 
eration. Available as a plain, semiauto- 
matic or roll grinder. One-lever control of 
grinding cycle on the semiautomatic. As a 
roll grinder it includes the famous Norton 
tilting wheel head. Catalog No. 1827 


CAM GRINDERS 


NO. 3 CAM-O-MATIC* Cam Grinder. An 
automatic, hydraulic machine that is set- 
ting new standards for production, pre- 
cision and finish. Grinds all cams and the 
camshaft eccentric successively and auto- 
matically, in one handling. Entire opera- 
tion geared to split-second efficiency. 
Catalog No. 191 
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10” Type CV-4 and 14" Type LCV-4 Angular 
Wheel Slide. Semiautomatic machines that 
grind thrust surfaces and adjacent di- 
ameters in one fast, automatic plunge op- 
eration. They leave a concentric grain pat- 
tern in the thrust surface finish, assuring a 
better seal surface and appearance. Catalog 
No. 1658 


Type CM-1 Heavy Duty Multi-Wheel. Semi- 
automatic. Makes four or more cuts simul- 
taneously, in a single plunge-grind cycle. 
Brings new speed, accuracy and economy 
to the grinding of multi-diameter parts. 
Many automatic features, including one- 
lever control, Catalog No. 1550 


Get the facts on how Norton 


grinding machines can benefit 


your production 


In building the world’s largest 
line of grinders and lappers — in- 
cluding automatic machines and 
machines for specialized operations 
— Norton offers you the greatest 
opportunities to modernize. 

A representative selection of 
Norton machines is listed here, to- 
gether with their catalogs. It will 
pay you to send for any catalog that 
concerns your grinding or lapping 
operations. Learn how replacing 
your obsolete equipment with new 
Norton machines will enable you 
to meet competition with the best 


production tools in the field. Learn 
also, how the Norton Lease and 
Financing Plans enable you to 
modernize, yet conserve your 
capital, 

Ask your Norton representative 
for the literature you want, or write 
direct. And remember: only Norton 
brings you such long experience in 
both grinding machines and grind- 
ing wheels — to bring you the 
“Touch of Gold” that helps you 
produce more at lower cost. 
Norton Company, Machine Divi- 
sion, Worcester 6, Mass. 
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CRANKPIN 
GRINDERS 





No. 2 Unitized Automatic Transfer Type. 
For completely automatic crankpin grind- 
ing. Locates, grinds, gages, transfers — all 
automatically — cutting costs on each 
crankshaft ground. Typical of Norton’s 
rapid progress in automatic operation. 
Catalog No. 2350-1. 


UNIVERSAL GRINDERS 


Type U-4, 12” x 36” and 12” x 48”. Quick, 
easy set-ups plus fast grinding action save 
time and costs on a wide variety of ex- 
ternal, internal, face and angular wheel- 
slide jobs. Simply turning a dial gives an 
infinite number of works speeds over its 
40 to 400 rpm range. Catalog No. 231 





SURFACE GRINDERS 





8” x 24” Hydraulic. Grinds plane surfaces 
speedily and economically, in large stock 
canoe or close tolerance operations. De- 
signed with both hand and hydraulic table 
cross feed. Convenient controls and easy 
accessibility reduce operating and main- 
tenance time. Catalog No. 190 
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CUTTER 
AND TOOL 
GRINDERS 


No. 20 Cutter And Tool Grinder. Fastest, 
most versatile machine in its class. Wheel 
head tilts 15° above or below horizontal 
and swivels through 360°, simplifying 
many difficult grinding jobs. Easy to set 
up operate and maintain. Catalog No. 
I 





No. 2 BURA-WAY* Tool Grinder. Un- 
equalled fur grinding convex single point 
and form tools. Generates, produces and 
maintains relief angles constant in the di- 
rection of the feed. Duplicates the master 
tool form exactly. Extends the life of car- 
bide-tipped and other tools. Catalog No. 
220 





LAPPERS 





HYPROLAP* Lapping Machine No. 48F. 
An extremely fast, high production ma- 
chine for single or aacuiel face flat lap- 
ping. Bonded abrasive laps produce work 
pieces free of grit. Three arrangements: 
nlain, timed cycle; automatic continuous 
eed; semiautomatic continuous feed. 
Catalog 1954 





Vertical Lapping Machine No. 16FC. Out- 
standing productive capacity for flat work 
up to 3’’ x 5”’ and cylindrical work up to 
3”’ diameter. Can produce optically flat 
surfaces and diameter tolerances in mil- 
lionths, with fine repetitive accuracy. 
Catalog No. 212. 





SPECIAL GRINDERS 


42” Hi-Swing Semi-Automatic Chucking 
Grinder. For rapid, accurate grinding of large 
diameter, short parts, such as jet engine com- 
pressor wheels and similar components. Takes 
work held by chucks, face plates or special fix- 
tures and permits grinding several surfaces 
without disturbing the set-up. Catalog No. 1780. 


*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 








To Economize, Modernize with NEW 





NORTON 


GRINDERS and LAPPERS 
Ciaking better products...to make your products better 


District Offices: Worcester + Hartford «+ New York Area, 
Teterboro, New Jersey + Cleveland + Chicago + Detroit 
in Canada: J, H. Ryder Machinery Co., Ltd., Toronto 5 
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VEEDER- 


SMALL RESET COUNTER 


A compact, rugged reset counter for moderate 
duty in ports inspection, quality control, con- 
veyors, machine tools, light presses, etc. 
Dimensions: 1%" long, 1'%4" high, 16” wide. 
Speed: Up to 1000 counts per minute. 


Sure, everybody’s manufacturing problems 
are “‘different.’”’ But when these problems 
involve mechanical or electrical Countrol, 
they can all get the right answer from the 
same man... the Veeder-Root Distributor. 


You will find that this man is tops in his field. He knows industry, 
and he knows how to adapt and apply standard Veeder-Root 
Counters to all types of production machines and processes, 

to give you exactly the facts-in-figures you need. If it’s a 

question of quality, volume, cost inventory, production, wage or 
incentive payment, remember that you’re never sure unless ‘you 
count. And remember that the man you can always count on is 
your Veeder-Root Distributor. If you don’t know who he is, just 
drop a line to D. G. Dresser, Veeder-Root Inc., Hartford 2, Conn. 


RESET MAGNETIC COUNTER 


BOX-TYPE RESET COUNTER 


For punch press installations, conveyors, metal- 
working equipmesi, die casting, plastic-molding, 
rivet, spring and wire machining, or any installa- 
tion requiring a heavy duty counter. 

Dimensions: 4%” long, 2542” high, 3%” wide. 
Speed: 500 counts per minute. 





For quick spot-checks of production or per- 
formance. 

Dimensions: 1'744" long (to end of reset knob), 
1%” deep, 2” high. 

Counts one for each depression of the thumb 
lever, and resets to zero by a turn of the knob. 


Everyone can count on 


VEEDER-ROOT 


C= CLUTCH SPEED COUNTER 


For remote indication of machine 
operation from plant to office. 
Dimensions: 3'%5” long, 2%” high, 
1%” wide. 

Speed: Up to 1000 counts per 
minute. 

Coils: 110V-AC are standard. Other 
voltages are available. Panel 
mounting feature also available. 


For checking to make sure that the machine is op- 
erating ot the required R.P.M. 

Dimensions: 3%” long, 44” max. diameter. Non- 
Reset. 

Internal clutch operates counter only when rubber 
tip is pressed against the shaft. 





Hartford, Conn. + Greenville, S. C. 
Chicago * New York «+ Los Angeles 
San Francisco « Montreal 
Offices and Agents in Principal Cities 
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Landis 12’ x 28’ Universal and Tool 
Grinder, a compact, versatile grinder ideal for 
toolroom, maintenance or small shop. 


* dlaleigiae, 


Grinding operations taper 
with standard equipment Aat surface 


face 


relate Muilelab amiele)| 
ilelsel-iallale Me) ol-ideilelats 


22 optional accessories extend range 


One compact machine performs 


of grinding operations 


28 different grinding jobs 
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ERGONOMICS 


“designs” the operator into all 
Warner & Swasey Turret Lathes 


Resu/t: Increased Production 


ERGONOMICS-—today’s new science of designing 
machines for their easiest and best use by the operator 
—has been the very basis of Warner & Swasey design 
for over 75 years. It’s a mew word in the industrial 
dictionary, but a long-accepted idea here. 


Warner & Swasey designers know that maximum lathe 
production is obtained only when operators like the 
equipment with which they work. So, by taking into 
account human abilities and limitations, they “ergo- 
nomically” design turret lathes which provide you: 


Zoned Operating Controls for effortless machine 
handling together with full power-holding devices 
and automatic headstocks. 

Accurate Machines for worriless production over a 
long period of time with minimum maintenance. 


Individually designed machine sizes and types so the 
machine is neither too big nor toosmall for the job range. 


Operators are more content, their output increases and 
best of all, your profits rise when you put Warner 
& Swaseys on the job. 


The direction in 


which an operator put relaxation 


must move a lever enjoyment int 


has an important 
bearing on, the 


operator s work 
day eliminating 
the nstant fight 


fe) hold Tell -taela es 


train involved and 


speed of accom 


plishment and avoid 


YOU CAN PRODUCE IT BETTER, 


American Machinist + July 15, 1957 








When jobs are 
matched to the 
machine size, oper- 
ators stand closer 
Toile dele Mlelalel i= 
the machine easier 
and put more pieces 
on the floor for you. 


FASTER, FOR LESS...WITH A WARNER & SWASEY 
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WARNER 
SWASEY 


Cleveland 
PRECISION 


MACHINERY 
SINCE 1880 





ACCO 


for Better 
Values 


ACCO Registered Wire Rope Slings 
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The safe balance between profit and loss 


Every time a valuable load is lifted it swings in the balance be- 
tween profit and loss on your books. 
Dropping a valuable load could mean serious damage to the prod- 
uct or material being handled, to costly machines beneath the path 
of movement, and worst of all, it might result in personal injuries. 
On the other hand, safe lifting avoids such losses and delivers the 
load according to cost accounting’s pattern for profit. 
That’s why your rigger deserves the safest slings made. That 
means acco Registered Slings which are precision-made and pre- 
tested at twice working load before leaving the factory. 
Remember, too, that only acco Slings offer DUALOC, the modern 
patented wire rope ending—safer, stronger, easier handled, longer 
life, proved in service. 
Call your acco Wire Rope Sling distributor and protect your pro- 
duction line. 

Valuable Information - Write our Wilkes-Barre office for Folder 
DH-532 which gives authentic strengths and weights (for six differ- 
ent lifts) on a full size range of acco Registered Cable-Laid Slings. 


Agco 


WHAT 
“ACCO REGISTERED” 
MEANS 
1 The best material 
2 Unit safety factor (on bodies, 
rings, links, hooks) 


Proof test of complete sling § 
to twice the working 7 
load limit 

4 Actual field service test 
of each design 


5 Metal identification tag 
on each sling 

6 Signed Registry Certificate 
with each sling 


AMERICAN CHAIN & CABLE COMPANY, INC., WILKES-BARRE, PA, 


Atlanta, Chicago, Denver, Houston, Los Angeles, New York, Odesse, Tex., Philadelphia, 


Pittsburgh, Portland, Ore., San Francisco, Bridgeport, Conn, 


‘ ) In Canada: Dominion Chain Company, Ltd., Niagara Falls, Ontario 
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Pre cision lool News 


REPORTING NEW DEVELOPMENTS AT BROWN & SHARPE'S PRECISION CENTER 








s 


Brown & Sharpe Hite-Set and Hite-Chek 


Speed Accurate Height Measurements 


Measuring blocks of the B & S Hite- 
Set are permanently fastened in a 
sliding carrier that is actuated for 
height by a super-accurate micrometer 
head with 1” range and which reads 
directly in .0001”. The blocks are 
spaced 1” apart and are exactly .5000” 
high, enabling settings to be made 
from top or bottom surfaces, both of 
which are finished. Blocks are accurate 
to within .00005” throughout. Hite- 


Sets are available in 10” and 20” sizes. 
A companion tool, the B & S Hite-Chek 
is used to transfer height settings to 
the work piece with dependable accu- 
racy. Its chrome-plated post, set in a 
rugged base, carries a reversible slide 
which has an integral dial indicator 
holding arm with supports for cylin- 
drical hole and ball socket type swivel 
clamps. Fine adjustment screw has 
range of 4,4”. Over-all range is 14”. 





B & S Permanent Magnet 
Chucks Excel in Holding 


Power Tests 

A series of tests was made recently, 
to determine the relative holding power 
of new Brown & Sharpe permanent 
magnet chucks. Measurement was 
made of the pull required to lift a steel 
block, 3”x 2” x 1”, from each chuck 
tested. 


The new B & S chucks won in a walk- 
away. Their holding power far sur- 
passed any other permanent magnet 
chuck, as well as all electromagnet 
chucks with standard pole spacing. 





150 New Sizes 
Now Available in 
B & S Ground Flat Stock 


The number of sizes in which Brown 
& Sharpe precision-ground oil-hard- 
ening flat stock is available has now 
been doubled, making this free-machin- 
ing, easy-hardening steel considerably 
more convenient and economical than 
ever before. 298 sizes, in thicknesses 
ranging from 1%” to 3” and widths 
from 1” to 14”, will suit almost every 
requirement, All pieces are 18” long. 





Watch For More 


Precision Tool News 


In the past 18 months, Brown & Sharpe 
has introduced 33 new products, total- 
ing 393 new items, to our industrial 
products line. This newsletter is the 
first in a series that B & S will publish 
to help you keep informed about these 
up-to-the-minute precision tools and 
related products. 


You are invited to write us for further 
information on any B & §S products, 
or for prompt help in meeting your 
special requirements. Better yet, plan 
to visit our big new Precision Center 
in Providence, where all B & S prod- 
ucts can be seen and demonstrated in 
action. Brown & Sharpe Mfg. Co., 
Providence, R. I. 


BUY THROUGH YOUR LOCAL DISTRIBUTOR 


Brown & Sharpe |": 


PRECISION TOOLS AND GAGES « MILLING, GRINDING AND SCREW MACHINES * CUTTERS * MACHINE TOOL ACCESSORIES 
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* GEAR, VANE AND CENTRIFUGAL PUMPS 


25 





* 
‘we achieved 400” increase in production!” 


This impressive benefit is the result of 


converting to |AGIINal -srRoachine 


*So says one of the world’s largest producers of spe- 
cialty forgings of unusual size and intricate shape... 
for aircraft and missiles, and for high pressure va!ves. 


Any way you look at it, an increase of 400% in production is mighty good business. . . 
whether you are Lapointe-Broaching a heavy part similar to this one, or some other item 


that may also be required in large quantities. 


72 parts per hour (at 80% efficiency) became the new production rate after this job was 
converted to Lapointe-Broaching. That's because this machine is fast, one operator easily 
handling the complete broaching operation, loading one ram while the other ram is 


broaching. 


You should investigate Lapointe-Broaching. You may be agreeably surprised at some of the 
cost-reduction possibilities that can be had in your own plant through a comparable con- 
version. A qualified Lapointe Field Engineer will be glad to see you, on request. 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS + U.S.A. In England: Watford, Hertfordshire 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


Here's a line of ELECTRO-MOTIVE DRIVE BROACHING MACHINES ... . . available only at LAPOINTE 








60” STROKE HORIZONTAL, ELECTRIC CH CONTINUOUS BROACHING, ELECTRIC SRHE SINGLE RAM HORIZONTAL, ELECTRIC 
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This Lapointe DRVE Double Ram Vertical Broach- 
ing Machine is 50-ton size, and has 100-inch 
stroke. Built with electro-mechanical drive, it is 
a marvel of efficiency and expert engineering. 
Equipped with Lapointe-built In-and-Out Fixture 
Table, with hydraulically operated clamping 
mechanism on the holding fixture, this machine 
develops the equivalent of 25 tons in the cutting 
tool at the maximum broaching speed of 40 
feet-per-minute. 











VUE-7 VERTICAL 
PULL-UP ELECTRIC 
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Note that one ram is set up for slab 
broaching, removing 42" per pass on a 
56 sq. in. surface of this hard steel 

The other ram brooches 3 half-rounds in 
one poss. 


known to be the best in 


BROACHING 





























Cuts going—cuts coming . . . that’s ‘‘double-cutting’’ with the 
GRAY Universal Planer. At Textile Machine Works, Reading, Penn- 
sylvania, this new GRAY is pictured double-cut carbide planing a 
Tricot Machine Base. Former floor to floor time of 62 hours has been 
slashed to 12 hours by the enormous productive potential of the new 
GRAY that cuts both ways. 


The G. A. GRAY Co., Cincinnati, Ohio. 


The Gray Universal is the world’s 
most powerful planer available for con- 
ventional planing. Its rigidity and speed 
are ideally suited for modern carbide 
cutting. 



































The flick of a lever, the touch of a button 
permits double-cutting. Elimination of the idle 
stroke insures the world’s most efficient flat 
surface machining. Only simple carbide tools 
are required. 


Rough and rough-finish plane at 
the same time. Rough by double-cut 
planing and simultaneously rough- 
finish with a single point tool. Then 
finish plane without a tool change. 


' 
! 

! 

t 
{7% 
Es 
i 

! 

! 

I 

! 

' 

! 

j 


Eliminates extra settings by cross 
planing the occasional keyways, cham- 
fered corners, and other troublesome 
small cross surfaces that formerly added 
hours to your set-up time. 





Unique Combination of Snyder Special 
Two or Four Barrel Intake Manifold 
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Transfer Machines Processes Either 
Castings from Rough to Finished Parts 


Combination of two special transfer milling machines in 
parallel, with automation, feeding into one special transfer 
drilling machine gives production of 136 pieces per hour 


Special Features of Snyder Machines Nos. 55-60 and 55-61 


1. Machine line handles two or four barrel mani- 3. Individual electrical panels and hydraulic 
folds, random intermixed; sensing devices units for each segment. 


utomatically instruct the drilling and 
ie i: eieess ~ 4. Wing bases, sections, spacers and risers stand- 


rd throughout fo adaptation to futu 
2. Part rotated vertically 180° and horizontally Z ae — 7 4, 
180° in various stations to present various Tr poner 
faces to the tools. 5. J.1.C. Standards. 


6. Machine arranged for individual control of heads and fixtures. 


























TOOL & ENGINEERING COMPANY 
3400 E. LAFAYETTE © DETROIT 7, MICHIGAN 


S2 Years of Special Machine Jools with Automation 





GISHOLT et 





Try this money-saving method 


that auto-makers use 














Contains the latest informa- 
| tion on FCC Air Hardening, 
Oil Hardening and other 

Cast-To-Shape Tool Steel [| 
| Specialties that can save you iB 
time and money ...also FF 
j Composite Die Sections and % 
iS Smooth Hammered Forgings [ 
4 in a wide range of tool and 
: stainless steels. Don’t wait— ij 
— 5+. 7 
j get your copy NOW. 
| 
' 


att nS 


Write Today 
ADDRESS DEPT. AM-91 








Auto makers, too, are included in the 
long list of manufacturers enjoying 
the advantages and economies of A-L 
Cast-To-Shape tool steels. By this 
modern, money-saving method of tool 
and die making, it is possible to cast 
even intricate shapes to within an 
eighth of an inch of finished size. The 
savings in time and material over that 
of machining from solid stock are 
readily apparent. 

A-L Cast-To-Shape tool steels are 
offered in a variety of grades, and are 
electrically melted to precise labora- 


For com plete MODERN Tooli 





A-L CAST-TO-SHAPE TOOL STEELS 


tory standards. They are remarkably 
resistant to abrasion and possess great 
compressive strength. In many cases, 
they out-perform tools and dies made 
from solid bars and forgings. 

Remember, with A-L Cast-To-Shape 
tool steels, you buy less steel orig- 
inally, and you have less machining to 
do for finish. Ask your A-L repre- 
sentative about them TODAY ... or 
write Allegheny Ludlum Steel Corpo- 
ration, Forging and Casting Division, 
Wanda and Jarvis Avenues, Detroit 20, 
Michigan. 





ng, call 





e076 


Allegheny Ludlum Rory 
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Production Pointers 


from wir 


CISHOLT 


Presented as a service to production men, we hope some of 
these interesting ideas, chosen from thousands of jobs, will 
suggest ways to help cut time and costs in your own work. 






Handles full range of sizes on 
“Extremeline” oil well casing 
pipes with minimum change-over 


After you've studied this setup, you'll 
see why it’s termed a “cost-cutter” for 
manufacturers of oil well drill pipe 
and casings. With it, both I.D. and 
O.D. threading operations are held 
to high accuracy—using an automatic 
repeating thread-chasirg slide attach- 
ment, mounted on the hexagon turret 
of a 4L Saddle Type Turret Lathe. 


Here’s the operation for box ends 
of “Extremeline” casings, in 8 sizes 
from 5” to 9%” O.D.: Each casing is 
loaded through the spindle and held 
by 2 power chucks at the front and 
rear. Hex turret tools clean up the 
straight bore, chamfer the I.D. and 
shave-face the end, while front square 
turret tools chamfer the O.D. and 
face to length. 

In 2 passes, a JETracer on the rear 
of the bridge-type cross-slide rough- 
and finish-contour bores the I.D., in- 
dexing a finishing tool on the boring 
bar into position for the second pass. 
Using a dial indicator, the hexagon 
turret carriage is located longitudi- 
nally and clamped to the bedways for 
the threading operation. With gear- 
ing off the feed drive shaft driving 
the threading slide—and change 
gears providing correct feed for dif- 
ferent pitch threads on various part 
sizes—several fast, automatic passes 
from the thread-chasing slide attach- 
ment complete the part. 


For the 7%” part shown, f.4.f. time is 10 
min. Simple, fast-moving lightweight slide 
carries threading tool, saves time on repeat 
passes. Setup eliminates cost of automatic 
die-heads, upkeep and replacement of ex- 
pensive chasers. 


NEW HIGH-SPEED AUTOMATIC THREADING ATTACHMENT SAVES TIME 


v 4 
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4» Tooling setup for machining box end 
of 7%” “Extremeline” casing. Here’s a typi- 
cal threading cycle. Clutch D engages; hori- 
zontal slide J moves forward carrying vertical 
slide B and chasing tool A into work. At end 
of stroke, clutch D disengages and air cylin- 
der H returns slide J. Cylinder C provides 
follow-up on vertical slide B, eliminates 
backlash, forces slide to drop at end of pass, 
relieving tool. On return of slide, stop screw 


Change-over for various sizes and I.D. or 
O.D. threading operations is fast, simple. 
Flanged tool holder A is set anywhere along 
T-slots of vertical slide B for various di- 
ameters. Micrometer screw C provides final 
size adjustment. Cam plate G governs path 
of threading tool for straight or tapered 
threads in bore on the box end of casings. 
For external threading on the mating pin 
ends, cam plate G is reversed, cutter is moved 
under bar, tool holder A is raised, link D is 
moved from stud E to F and cylinder H con- 
nections are reversed, pulling threading tool 
up for relief at end of cut. 


Finished threads in box end of “Extremeline”’ 
casing. Note JETracer tool behind work, 
not interfering with threading or normal 
machining operations. Threading slide tool 
meets “Extremeline” casing thread toler- 
ances with ease, both in lead and thread form. 

















WITH THE GISHOIT MASTERLINE 


K hits trigger M (inset) releasing escape- 
ment wheel N, permitting cam P to be 
rotated by cylinder L, increasing depth of 
cut. As full form of thread is engaged, cuts 
are more shallow. This is governed by de- 
creasing distance between teeth 1, 2, 3, 4, 
etc., until finished depth is reached. Last 3 
passes taken at same depth to clean up cut 
and compensate for spring in tooling or thin 
wall of casing. 
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Get economical 
operation from 

quick setup and wide 
capacity of 31S Balancer 


This balancing setup reveals how a 
leading producer handles job-lot 
parts economically on short produc- 
tion runs. 

W orkpieces include several sizes of 
pulley and sheave discs. A 31S Gen- 
eral-Purpose Balancer gives high ac- 
curacy at low cost. With both light- 
weight and heavyweight work sup- 
ports, the 31S handles parts from 2 
to 300 pounds. Setup is very fast, and 
the direct reading amount meter is 
quickly calibrated to indicate exact 
unbalance amounts—in terms of cor- 
rection method used for each part 
being balanced. 

Here's a setup for single-plane bal- 
ancing. The parts do not have their 
own shafts, so a balancing arbor is 
used. With the arbor placed between 
the work supports, the workpieces 
are slipped on the end and balanced 
on the overhang, eliminating need to 
lift belt and remove arbor for each 
part. Location is against a shoulder 
on the arbor, and drive is from a pin 
engaging an opening in the backside 
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STREAMLINE YOUR PRODUCTION 


HOW TO SIMPLIFY JOB-LOT BALANCING 











Various pulleys and sheave 
discs balanced in overhang 
position, plus typical arbor 
required to support and 
drive work during balancing. 


Me Close-up of 31S. Weight capacity of work supports at left is 15 to 300 pounds, at right from 
2 to 50 pounds (which includes pulleys and sheave discs shown above). Note spring-loaded ball A, 


which saves time, eliminating need for clamping nut. 


of the part. Parts are held axially by 
a spring-loaded ball (A), which de- 
presses as the part goes on the arbor, 
pops up as it locates against the 
shoulder, and bears against the edge 
of the bore to hold the part securely 
on during rotation. 

The amount meter indicates the 
precise amount of unbalance, and the 
strobe lamp shows the exact angle of 
location. The operator marks the 


workpiece and amount of correction 
needed, then makes the correction on 
a drill press to complete the job. 


The versatile 31S reduces the balancing 
time on these parts, assures complete 
accuracy, eliminates guesswork. Wide ca- 
pacity and flexibility of operation make this 
machine ideal for contract work or short 
production runs. 


TRIMS PISTON FINISHING TIME 25% BY SUPERFINISHING 


Handles two different sizes on Model 81 Superfinisher without change-over 


Have you considered Superfinishing 
flat surfaces in your production setup? 
If not, you might want to read how a 
leading manufacturer is using this 
most modern process—to save time 
and obtain finer finish on the sealing 
faces of large cast iron floating pis- 
tons for diesel engines. A Gisholt 
MASTERLINE No. 81 Single-Spindle 
Superfinisher is doing the job. 

A special Superfinishing quill unit 
handles 2 different sizes of pistons, 
which come through the machine on 
a conveyor, in random order. Here’s 
how easy it is for the operator: he 
simply notes the type of the piston 
and presses the correct button, which 
automatically moves the Superfinish- 
ing stone to the exact depth required. 
Still greater efficiency is realized by 
using the same stone and cycle for 
both part types. 


Placed on a special rotating fixture, 
the piston is held and driven from the 
base end. The automatic rough-and- 


=2 


Overhead view shows cup wheel lowered to 
Superfinish sealing face of diesel piston. 


finish Superfinishing cycle completes 
24 pieces per hour, at 80% efficiency. 
Surface roughness is reduced from 
100 micro-inches R.M.S. to 32 or 
less on each part. 


Model 81 Superfinisher with in-and-out conveyor. 
Part on left tilted to show Superfinished surface. 


Time is saved, cost of extra equipment elimi- 
nated by one Superfinishing unit tooled for 
both part types. High production is achieved 
with minimum operator attention. Smoother 
surface gives longer wear life. 








LOOK AHEAD...KEEP AHEAD...WITH GISHOLT 
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WITH THE GISHOLT MASTERLINE 


MACHINES 14 PART SIZES AUTOMATICALLY 


Lowers time, sharpens accuracy with Lynn Drive on No. 3 Ram 





Machining odd-shaped parts in your 
plant? You might find some profit- 
able ideas in the way this manufac- 
turer is handling 14 sizes of steel 


ome Y 0 

. pr: stampings, using the No. 3 Ram Type 

x M >—W Turret Lathe equipped with Lynn 
Hydraulic Drive. 

b erence: | Typical cycle on largest part 

a ind 4 handled (15%” diam.) is as follows: 

K A 3-jaw, 12” air chuck holds the work 


at X, locating at Y. An airdraulic unit 
H on the rear of the bridge-type cross- 


























Talk about profitable operations! por-proof heads, etc. 
This job reveals how Master Electric 
Co., Dayton, O., completes over 150 
motors per hour—using more than 
50 1F and 2F Fastermatic Automatic 
Turret Lathes. The operation involves 
motor frames, gear covers, end bells, 


bearing housings, parallel heads, va- 


The setup you see here, on cast 
iron motor frames, shows how this 
user gets the most from his Faster- 
matics. One operator handles 4 ma- 
chines, with 3 of them double-tooled 
to perform first machining operations 
on 3 different part sizes. Facing, bor- 
ing and chamfering are performed in 
34% minutes f.t.f. Each complete cycle 
of the hexagon turret produces 2 
motor frames. 





4 First operation on cast iron motor frame, showing 
workpiece and tooling. Three stations complete 
part. Double-tooled turret provides 2 parts for 
each complete index. 


q Second operation. Note spacer which compen- 
sates for changes in width. Turret is triple-tooled 
to let each complete index finish 3 different 
port sizes. 


MASTER ELECTRIC CO. SPEEDS PRODUCTION 
WITH 50 FASTERMATICS 


Fast setup, automatic cycle ideal for short runs on electric motor parts 











slide feeds a special 
rear tool block and ac- 
tuates turret-mounted slid- 
ing tool holder (shown in 
working position), simultane- 
ously facing A-D-F-K and cham- 
fering J. 

The next turret station turns C, 
bores E-H, chamfers G. Tooling on 
the final turret station grooves W, 
while front cross-slide tools break 
the sharp corners at M-B. F.t.f. time 
is only 3.30 min. 


Adjustable tooling handles all sizes 
from 3%” to 15%" diam. and %”" to 
2%" width, with minimum change- 
over. Boring bars are arranged so 
they can be placed between centers, 
permitting boring and co-boring 
tools to be set in tool room, using 
dial indicators. Remaining tools have 
backing screws, and tool blocks are 
cross-keyed for pre-setting. For vari- 
ous size parts, chuck jaws are changed 
or jaw inserts added or removed. 


TIME- 
SAVING 
IDEAS 


With low initial investment, wide varieties 
of shapes and sizes are handled automati- 
cally through smart tooling plus Lynn Drive. 
Automatic cycle on ram lets operator handle 
extra units or perform other work. 


GActabte tooling handles 14 work sizes. Special 
adjustable slide tool at right has scale etched 
on block to speed adjustment to various sizes. 


Triple-tooling on the fourth Faster- 
matic handles the second machining 
operation on all 3 sizes as they come 
from the other 3 machines. Two sta- 
tions are used for each size to finish 
the bore, face and chamfer. The cycle 
then stops; the operator removes the 
part, slips a spacer on the mandrel, 
and inserts the next size workpiece. 
The cycle then repeats, with f.t.f. time 
for the second operation held to just 
1.5 minutes. 


Complete automatic cycle of Fastermatic 
lets single operator handle multiple units, 
holding consistent high production and ac- 
curacy and using no more setup time than 
with hand-operated lathes. Automatic cycle 
means more time cutting chips, more output, 
less unit cost. 








TALK TO GISHOLT ABOUT MACHINE TOOL LEASING 
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You'll spot plan- 
ning behind this job— 
at the Garrett Corpora- 

tion’s AiResearch Manufactur- 
ing Division, Phoenix, Ariz. Here, 
contour-facing and stepped-shaft 
turning operations are combined to 
produce steel turbine wheels in rock- 
bottom f.t.f. time. 


To maintain constant surface foot- 
age and assure reasonable tool life 
when changing from turning to con- 
tour-facing operations on the same 
part, AiResearch is using a Gisholt 
MASTERLINE No.12 with a 4-pass 
JETracer and a variable-speed drive 
motor. The workpiece is 642" in 
diameter and 44" long. 


Parts arrive cut to length and cen- 
tered. Distance between centers is 
held for location. A spindle-mounted 
compensating work driver with a 
built-in adjustable center holds the 
work at one end, and a tailstock cen- 


LOOK AHEAD...KEEP AHEAD... 


ter supports the other end. Drive is 
by a stud against the impeller vanes 
on the backside of the part. Before 
tracing begins, 2 tools on the rear 
independent slide rough-face. Then 
the JETracer, using a 4-position in- 
dexing template-carrying drum, 
rough-turns the shaft and rough-con- 
tour-faces the work in 3 fast, auto- 
matic passes. Spindle speed during 
machining is governed by a special 
cam on the JETracer slide. A finishing 
tool automatically indexes into posi- 
tion on the fourth and final pass, and 
the JETracer completes the part. 


Part is finished in 6.5 min. £.t.f. Variable- 
speed drive motor maintains finish of less 
than 250 micro-inches on all surfaces. Com- 
plete automatic cycle prevents operator 
fatigue and human error on tricky contour- 
hini ti 

Finishing tool making finishing cut, completing 
part. Note uniform surface finish through JETracer 
and variable-speed motor arrangement. 


AiResearch SAVES ON TURBINE WHEEL 
PARTS BY USING JETracer 


No. 12 Automatic Production Lathe, 4-pass JETracer, variable-speed drive 
motor combine to reduce costs and improve quality 


Work and tooling shown after rough-facing from 
rear independent slide. Note considerable stock 
to be removed on step-shaft and face of part. 















Ask for new Catalog No. 1171-A, giving complete information on JETracer applications on various MASTERLINE machines. 
















JETracer on independent slide of Simplimatic. 










No. 7-857 
683 











Here’s one way to add considerable 
tooling flexibility to the MASTER- 
LINE Simplimatic Automatic Lathe. 
Single- or multiple-pass independent 
JETracer slides may now be mounted 
on the flat platen table. Along with 
other standard slides, it operates 
within the automatic machining cy- 
cle. In all cases, the template carrier 
is located underneath and to the rear 
of the JETracer slide, with longitudi- 
nal and transverse adjustment pro- 
vided for each template. 


This single-pass setup generates 
all the different angles on the front 


Three typical ports handled with JETracer slide 
in photograph. Part on far right handled in a 
similar setup where independent JETracer slide 
generates angles and roughs out the grooves. 


CUTS F.T.F. TIME WITH JETracer ON SIMPLIMATIC 


JETracer on independent slide machines oil well drill cone forgings more accurately 


faces of a variety of steel oil well drill 
cone forgings, while rear slide tools 
face the back angle. Several pre-set 
tools are carried on the indexing tur- 
ret. When one becomes worn, a fresh 
tool is indexed into position, mini- 
mizing down time during the pro- 
duction run. A variable-speed motor, 
governed by movement of the 
JETracer slide, provides a constant 
surface speed for a fine finish. A simi- 
lar setup on another machine uses the 
JETracer slide to generate the angles 
and rough out the grooves, as shown 
in the line drawing at the left. 


JETracer on Simplimatic improves accuracy, 
saves time. Typical 82” drill cone is fin- 
ished in only 1.90 min. floor-to-floor time. 


= GISHOLT ROUND TABLE represents the collective experience of specialists 





GISHOIT —.—. 


TURRET LATHES « AUTOMATIC LATHES «+ SUPERFINISHERS + BALANCERS « SPECIAL MACHINES 


in the machining, surface-finishing and balancing of round and partly round 
parts. Your problems are welcomed here. 
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WITH GISHOLT 












The Answer 


READING 


—_—— PANY 
4 COMP? 
SENTER greet 
« CARPE 


so much stainless working information 
so easy to use 





[arpenter’s new stainless slide chart is a guide 





aay 


| 


Here’s the newest example—just off the press—of how gla a, 7 
Carpenter printed information is designed to help you _ These formulas are just o sample of the help you can — 
and your men when working with stainless. | expect from Carpenter's NEW Stainless Slide Chart. 


; ss . 
Now, right at your fingertips, you can have practical data No. 1 — for obtaining tap drill size: 


at 





to help you make the most of every pound of stainless | Outside ~ __.0130 X_ % Full Thread se: 

‘ ° ¢ : ‘ ; ~_ - - = Drill Size 
you use . . . quickly answer many time-consuming daily Diameter Number oi threads per inch | 
questions. Example -.for ” x 20 thread: | 
For the first time, with slide chart ease, accuracy and fs ; 

, ; : “i -0130" « 75 ; 
convenience, you can quickly uncover working informa- 250 — 39 = -2013 or number 7 drill 


tion about machining speeds and feeds, for turning, 
drilling, tapping, threading, milling and reaming. One 


entire side is devoted to such helpful facts as these—all given drill will produce: 








taken from Carpenter's widely used “Notebook on (Outside dia. —drill size) x number threads per inch % of full | 

| Machining Stainless Steels”. : 0130 = thread | 
The reverse side is equally valuable. Completely up-to-date, . Example - for 3" < 20 thread: ; 
it gives the relative workability for many stainless grades 

. . . helps you quickly pinpoint the proper stainless for (eso 201) x 0 75.4% thread 

! drawing, forging, heading, swaging, welding, buffing, etc. ai 


é, For your personal copy, simply drop us a line on your 
company letterhead. If you'd like some extra copies of 
this NEW Carpenter Stainless Slide Chart for others in 
your plant, just tell us. 






WON) ~s Free-Machining Stainless Steels 


The Carpenter Steel Company, 109 W. Bern St., Reading, Pa. 
Export Dept.: The Carpenter Steel Co., Port Washington, N. Y—“CARSTEELCO” 
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designed for leadership! 


The superiority of Hannifin cylinders begins on the drawing 
board, where Hannifin designers have originated feature after 
feature not found in other air and hydraulic cylinders. But it 
doesn’t end there... 

Hannifin offers more kinds of cylinders, more sizes, more 
mounting styles. Each manufactured with such exacting con- 


Write for your copy of this new Hannifin Cylinder File—complete, easy-to-use, easy-to-order-from 
information on five lines of Hannifin cylinders. Hannifin Corporation, 517 South Wolf Road, 


Des Plaines, Illinois 


trol of dimensions and finishes that it not only !>oks like a 
better cylinder—its performance proves it! 

As more and more discriminating specifiers and buyers are 
finding, the extra quality you get from Hannifin costs you no 
more, can usually be delivered sooner. 

Why not specify Hannifin by name when you buy? 


AIR AND HYDRAULIC 


HANNIFIN 


POWER CYLINDERS 





SS 
she 


Q-~-- 
HAN NIFIN 











Power cvumoems 
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Commodore John W. Anderson on the bridge of the luxury liner, UNITED STATES 


Specialists do the job better: 
Smoother sailing gQuaranteed 


You sail through troubled waters with greater confidence when there’s 
a specialist at the helm. Carlton has been providing smoother drilling 
by concentrating on radial drill research, engineering and manufacturing 
since 1916. This close contact with industry’s drilling requirements has 
produced a wide line of the most modern and up to date radial drills. 
Made in arm lengths from 3-ft. to 12-ft., column diameters from 9” to 
26”. Programming, pre-select, partial pre-select and manual speed-feed 
controls, plus special bases, tables and jigs available for additional 
productivity. The Carlton Machine Tool Co., Cincinnati 25, Ohio. 


Carlton eg? Pe, 
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of hydraulic 
surface grinders 














invites your attention... 


name the surface grinding job... Thompson has. the 
machine 


> 
aa 
1 
\ 
v 


- ». =e 
Surface dies or part a | C3 
ig cag ab 6” ¥ 18 Excite 
faster fo part prin {OMe a 


v! ! ; 
~ }  — 


at lower cost 


rer 





P x ral 
within wide size range ; °- s 
: a 
Thompson Type | | A 
‘ ; ‘ WOrK SIZe 0) 
Say 
C 
For greafest® prec on | < ; 
cf 6 x18 - > 
sensitivity and versatility 50% in Di | 
nd a | 
in toolrogom or parts | a | 
o DA 
0 ao s. ‘2 
production at low cost uu ~ 
NS 
} 
} 
| 
I 
’ T - | 
Thompso i Vue WOT K nee e : oy 
=) “7 Sy 
Meet prod ct ind 2’ y 40 S| = » 
: 2 c 
cost demand arg I = 49) 40. 7 
urface work of t 24° x 168 a j 
- s 
Thompson Type CX work Ssizé 
Offers both power and 30 xe Fl 





precision for heavy duty 


nN ol A 
production fast, accurate 36 x 24 gs ey 





* ane t r 1¢ rinti ) 1a 
Including a complete line of Truform WEI t ! PLIVe ldtd 
Hydrail, Twin Rotary 
and other special grinders 
for all sizes and types of work 





fete), | —) @ —e sae | i ee) 
STANDARD END MILLS 
for ALUMINUM 
{ (F- 


7 


Z 


. 
For further information on PUTNAM LEADS sagt 
Putnam End Mills for Alumi- 
num, write for Catalog 457 ? 
Standard End Mills . . . For the first time you can select from a 
complete line of standard end mills designed specifically for mill- 


ing aluminum . . . Putnam stocks 185 standard types and sizes. 


New Designs . . . These standard end mills have been developed 
through years of research and experience on aluminum applica- 
tions. Over a year ago, Putnam introduced the first standard end 
mills designed for milling of aluminum. Today, no other manufacturer 
offers as complete a line of standard end mills for aluminum. 
Contact your Putnam Distributor for personalized service, 
quick delivery of the finest standard end mills for aluminum. 


2981 CHARLEVOIX AVENUE - DETROIT 7, MICHIGAN 
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Let me show you 
how one of our 
P&J Automatics 


handled 
this tough 
steel forging and... 


COMPLETED 24 CUTS IN 3.31 MINUTES! 


Performance, like that shown in “JOB FACTS” at the right, 
HERE ARE THE JOB FACTS: 





is the result of many contributing factors. The ability to 
handle all these varied cuts — including an intricate single- 


peint internal form cut and a hard-to-machine bevel — takes 


PART: Cutter Bit 

MATERIAL: 4815 Steel Forging 

. : : : : . oe : ACHININ EQUIRED: 

ingenious tooling like that engineered for this job by P&d MAC G REQ 4 

‘ 7) ; ; : involving heavy metal rem l 

Tooling Specialists and a versatile machine with a wide ing, boring, turning, singl 
and plunge cut forming 

SPECIAL REQUIREMENTS: Forming a diff 

. . . : , , : cult internal radius and bevel angle with 

ing fine micro-finishes demands high precision and rigidity. both requiring fine micro-finish 

The Potter & Johnston 4-U — like every automatic in our RESULTS: All this accomplished in a single 

fully-automatic cycle machining time 

lesign feat just 3.31 minutes ona P&J 4-U Auto 
sic > 2S Tr 

Goaten encurem, matic Turret Lathe. 


24 separate cuts 


; 


range of automatic speeds and feeds. Removing heavy metal 
fast takes extra power. Holding close tolerances and produc- 


complete line — gives you all these important advanced- 











Put all these cost cutting factors to work in your plant — Let me help you. Just send me your sample 
by putting your tough jobs on a P&J Automatic with P&J parts or prints. Write to Potter & Johnston 
Tooling — to increase output and up-grade work quality Company, Pawtucket, Rhode Island. 


AUTOMATIC TURRET LATHES . « GEAR CUTTERS GILDA PACKAGING MACHINES 


POTTER & JOHNSTON 


SUBSIDIARY OF PRATT & WHITNEY COMPANY, INC. 
PRECISION PRODUCTION TOOLING SINCE 1898 
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BARDORS ; 
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OLIVER 





ANOTHER Z. 


cading Steel Mill Keorders 


BARDONS « OLIVER Cutting-Off Lathes 


Lone Star Steel Company, Dallas, Texas, 
established the first electric-weld casing, 
tubing and line pipe mill in Texas in 1953. 
Their consulting engineers recommended 
Bardons & Oliver equipment. The four- 
teen Bardons & Oliver Cutting-Off Lathes 
purchased at that time have cropped 
and chamfered the entire pipe output to 
date and performance has been reported 
as entirely satisfactory. 


A second purchase order for four more 
Bardons & Oliver Cutting - Off Lathes 


complete with loading tables implements 
a current expansion program. The first 
additional pair of Cutting-Off Lathes put 
into operation last month is producing 
at a higher rate than anticipated. 


The illustrated No. 36 Cutting-Off Lathe 
is one of several used by Lone Star Steel 
Company. Eight sizes are available rang- 
ing in capacities from 2” to 16” diameter, 
in either full automatic, semi-automatic 
or hand operated. 


BARDONS & OLIVER. Inc. 


1134 WEST 9TH STREET ° CLEVELAND 13, OHIO 
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Now = weld these critical metals at production rates 
Fine silver contacts to 
Powdered molded silver contacts to 
Silver tungsten contacts to 
Copper tungsten contacts to 
Brass to 
Cast iron to 
Tungsten contacts to 


56S Aluminum multiple cross wire to 


New Precision 
Magnetic Force Welder 


Many materials, previously thought unweldable, are now welded at production rates 
with quality and consistency. Costly brazing and riveting methods are completely 
eliminated! The new Precision Magnetic Force Welder is faster and more economical. 
It improves consistency, strength, finish and electrical characteristics of the bond. 
Expensive bimetals or composites are no longer needed to join electrical contacts. 
Since there is little or no expulsion, further machining is rarely needed. Costs are 
reduced up to 50%. 

The Precision Magnetic Force Welder — a new form of resistance welding — substitutes 
highly responsive magnetic force in place of hydraulic or pneumatic force. This minimizes 
electrode pick-up, gives longer electrode life and reduces need for face dressing of 
electrodes. Users report that several million welds per month have been made without 
weld failure and with minimum electrode maintenance! 

The Precision Magnetic Force Welder can be readily adapted for automatic parts 
handling, to fit in with your other manufacturing processes. Wherever required, our 
engineers will develop new and special tooling to suit your exact need — with performance 
and satisfaction guaranteed. Your nearest Precision representative will be happy to 
assist you. Write or call us for his name and address. And ask for Bulletin No. MF-100A 


Lays 
rene h om eee OD g \ PRECISION WELDER AND 


3520 Ibsen Ave.,Cincinnati 9, Ohio + Builders of all types of Resistance Welders + Agents in Principal Cities » Manufactured in U.S. & Canada 
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Here is a special Superpower Chuck built to hold cast 
iron loomsides on a 75 hp milling machine. Size of chuck 
is 55% x 40”. Three 18” carbide cutters and two 4” 
mills take simultaneous “4” cuts at thirty inches per min- 
ute. Taft-Peirce chucks can do a wide variety of this type 
work when properly engineered for the job. 


Simplicity, flexibility make Superpower Chucks Versatile “Handymen” 
in milling, shaping, profiling, layout, inspection and holding odd-shaped work 


The art of magnetics is making magnetic chuck-held machining 
and inspection a new and intriguing source of cost and time 
savings throughout the plant. 
To give you every possible opportunity to make use of these 
advances, Taft-Peirce offers the most complete line of magnetic 
chucks, work drivers and accessories available today. Here are 
just a few of the features you will find in the Superpower line . . . 
e@ Choice of Permanent or Electromagnetic types — allows com- 
plete freedom of selection for every application. 
e Maximum useable power — scientific concentration of mag- 
netic forces, more magnetic poles. 
e Low heights, light weight —- more working room, easier to 
use and handle. 
e Extreme precision — rugged construction, skillful manufac- 
ture and careful assembly. 
Look at Taft-Peirce Magnetic Chucks as a versatile device. The 
photographs here cover just a few of the many possibilities which 
you can use to develop new ideas. Special chucks for unusual 
holding applications are designed and built on order; and help 
in adaptation of standard sizes and types will be expertly pro- 
A Taft-Peirce Superpower Electromagnetic chuck was art- vided. Write for Catalog No. 412 — a comprehensive story of 


fully applied to put flat iron bases through a glazing moa- » . . . . 
chine. Both sides of the chuck are loaded, holding fourteen magnetic chucking with data on complete Taft-Peirce line. 


pieces at once — a greatly simplified arrangement. 
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New Cost Savings to Workholding 


Two 12” x 36” Superpower Magnetic 
Chucks are tandem mounted and used in 
conjunction with magnetic V-Blocks to 
handie this piece on a 72” surface grinder. 


> 


Grinding simple and compound angles be- 
comes very easy and precise when you use 
Taft-Peirce Magnetic Angle Plates. This 
compound angle is being ground on a 
No. 9866-2. 
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THE 


TAFT 


A clever inspector is using 
this combination of a Taft- 
Peirce Permanent Magnet 
Chuck and Magnetic Paral- 
lel to hold parts for optical 
gaging. Chuck accuracy as- 
sures precision, and minimum 
residual gneti: allows 
rapid on-off handling. 








and IDEAS on 
MAGNETIC CHUCKING 


Here is an easy 
method to grind 
a keyway or slot, 
mae omgnd ee 
irregular or - 

Grinding Heyway er Slot shaped work- 
pieces. Use Superpower chuck as base, 
set up work on standard V Blocks and 
grind as required. Will hold to precision 
tolerances. 


This adjustable 
dummy arrangement 
is a convenient way 
to set wheel height 
for finishing to a 
given dimension. 
Mount dummy in V 
Block, clamp it to 
required height and 
apply layout dye. 
Touch wheel to top 
of dummy. 


Parts made of non-ferrous material 
can be held on magnetic chucks by util- 
izing apertures or openings where the 
workpiece will be resting on chuck face- 
ee. Steel slugs inserted through these 

oles will give firm holding power for 
most grinding operations. 





PEIRCE MANUFACTURING 


WOONSOCKET 














Types and Sizes for 
Every Industrial Use 


ARMSTRONG Wrenches have engineered designs, a wide 
safety factor of extra strength, accurately machined open- 
ings that go over screw heads or nuts easily, grip firmly 


—will not slip, round corners or mar faces. 


Drop forged from special high tensile carbon and alloy 
steels, heat treated to an exactly pre-determined balance of 
hardness, toughness and tensile strength, ARMSTRONG 
Wrenches will not “chew out,” will stand up through years 


of service, making work faster, easier and safer. 


In sizes and types, ARMSTRONG Wrenches comprise the 
most complete line of industrial wrenches manufactured. 


Specify “ARMSTRONG” when ordering wrenches. 


American mocnimst * 


"ARMSTRONG BROS. TOOL Co. 


5iin W. ARMSTRONG AVE. © CHICAGO 30, ILL. 
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JOB FACTS: Rolling a 5g”-18 thread in C-1117 steel ona 
Type N-2 self-opening Acme-Fette Thread Rolling Head. 


even on this short run 


As reported by Mr. Arnold Thompson, President, Thomp- 
son Tool and Manufacturing Company, Franklin, lil, 
manufacturers of the “Dress-O-Grind” grinding fixture. 


When thread chasing failed to provide the required finish for this 
Class 3 thread fit air rotor —and thread grinding proved too costly 
—this manufacturer turned to thread rolling, using the versatile* 
new N-2 Acme-Fette Self-opening Thread Rolling Head, on a 
hand screw machine. 

“As a result,”’ states Mr. Thompson, “‘on a test run of only 1000 
pieces, our threading cost dropped from 50 cents to one cent per 
piece . . . and we maintained the finish we had to have throughout 
the run, without a single adjustment.” 

While the Acme-Fette Thread Rolling Head has built its reputa- 
tion on long runs (often running into the millions) don’t overlook 
the many advantages it offers—even on short runs! 

















If you use carbide cutting to 
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The more carbide tools you use, 
the more you need Union 


Union manufactures a top quality line of Carbide Cutting Tools, solid or tipped. This in- 
cludes drills, reamers, cutters, saws, end mills, and ‘Specials’. Available nationally 
through Union warehouses in Atlanta, Chicago, Detroit, Fort Worth, Los Angeles, New York 
City, and San Francisco. S. W. CARD DIVISION, Mansfield, Massachusetts, BUTTERFIELD 


DIVISION, Derby Line, Vermont. 


UNION 


TWIST DRILL COMPANY, Athol, MassacHusetts 
See Your UNION DISTRIBUTOR for cutting tools that will save you time and money 








For the most effective answers to your bearing problems... 


FAFNIR OFFERS 

THE MOST COMPLETE LINE 
OF BALL BEARINGS 

IN AMERICA! 


STANDARD 


This feature of Fafnir 

Standard Radial Bearings 
simplifies shaft size- 

bearing capacity problems. You 

can specify the shaft size, 

s , load, service conditions. 
space and weight limitations and 
get the Fafnir Ball Bearing to meet 
your specifications. 


5 AND SHIELDS IN A VARIETY 











1 Mechani-Seal 
and Shield 


1 Plya-Seal 


Whatever your bearing needs, your best bet is Fafnir. 
The reason . .. Fafnir makes America’s most complete line 
of ball bearings, ranging from standard radial to custom- 
made jet engine types. Various tolerances and 
combinations of seals and shields enable Fafnir to supply 
the best bearing for the purpose — the most bearing for 
the money. 


Check the Fafnir line first for a quick, effective solution 
to your bearing problems. Fafnir can deliver in the 
quantities you require. The Fafnir Bearing Company, 
New Britain, Connecticut. 


Wide Type Bearing 
with Piya-Seals 

















£8, 


2 Mechani-Seals 








2 Felt Seals 2 Plya-Seals 
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Wide Type Bearing 
with Mechani-Seals 











hw. LINDE offers you another 
UNIONARC ie 








Here, in brief, is how Un1onarc Welding works: 
A bare steel wire electrode is unreeled through 
a flexible tube to the torch. Magnetizable flux, 
conveyed by carbon dioxide under pressure, flows 
through another tube. At the torch nozzle, the 
magnetic field produced by the current flowing 
in the electrode attracts the flux, which coats the 
wire as it feeds and melts in the arc. In the are 
zone, four things take place: (1) The shielding 
gas and flux stabilize the are and protect the 
molten metal from contamination. (2) The 
molten metal is refined. (3) Desirable weld con- 
tour is obtained. (4) The flux blankets and pro- 
tects the finished weld as it cools. 


FOR THE BEST IN ELECTRIC WELDING... LOOK TO LINDE 
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modern welding method— 


Flux Gas Shielded Arc Welding 


UNIONARC is an entirely new method of 


welding steel in all manual positions... 


VERTICAL 














_— 














/ 
y 4/ 
\. ~_Z A completely new concept for manual 
welding of mild steel has been devel- 
oped by Linpe. Called Unionarc Welding, the 
method uses a continuously-fed bare steel wire 
electrode, which is magnetically coated with flux 
and shielded by carbon dioxide. The torch can 
be easily handled in all welding positions—verti- 
cal, overhead, downhand. Manual welds can be 
made at higher speeds and at lower cost than 
with covered electrodes. UNIONARC Welding pro- 
duces high-quality welds in steel, even when 
moderate amounts of rust, scale, and moisture 
are present. 

Among the numerous advantages of UNIONARC 
Welding are these: Rate of operation is up to 
three times faster than with covered electrodes. 
There is no stopping to renew electrodes, since a 
single loading of wire can be fed smoothly and 
continuously for periods up to a week. Manual 
skill needed is no more than that required with 
covered electrodes. In vertical and overhead po- 
sitions, the deposition rate in UNIONARC Welding 
is two to three times greater than with covered 
electrode methods ; in downhand positions, up to 
twice as great. There is practically no spatter— 


The terms “Lixve,” ““Hexiurc,” 
“Unsonmet,” “Unronanc,” 
and ““Unton Careme™ are 


trade marks of Unien Carbide Corporation. 


TRADE-MARK 


July 15, 1957 


OVERHEAD 


DOWNHAND 





the little that appears is easily brushed away, 
leaving a clean, smooth weld. 

LINDE has made many notable contributions 
to welding. Among these are the introduction 
and development of submerged arc welding 
(UNIONMELT Welding), non-consumable elec- 
trode, inert gas shielded arc welding (HELIARC 
Welding), and the development of Sigma 
(shielded inert gas metal arc) welding. LINDE’s 
newest method, UNIoNARC Welding, is another 
first—a truly important contribution. Its sim- 
plicity and versatility make it unique. Its effi- 
ciency and economy have been proved in actual 
production work. Write now for details about 
Unronarc Welding, or call the LINDE office 
nearest you. 

LinDE Company, Division of Union Carbide 
Corporation, 30 East 42nd Street, New York 17, 
N. Y. Offices in other principal cities. In Canada: 
Linde Company, Division of Union Carbide 
Canada Limited. 






UNION 


CARBIDE 
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top cutter design 
saves 50% in cutter cost, 


reduces cutter breakage 










a single solid torm relieved cutter to 
replace two former cutters 





BARBER- 
COLMAN 


recommends: 







improved design to increase tool life 
and reduce cutter breakage 
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This Barber-Colman unground form-relieved milling ; 
cutter takes the place of two milling cutters formerly 
operated as a gang for milling these lever sectors. The 
proportions of the cutter were improved by reducing 














the cutter diameter and increasing the bore diameter. 

2 These improved proportions provide greater rigidity in 

: . the cutter and in the milling operation. As a result, initial 

ce S40 UF potest Ps cutter cost has been reduced 50%, and cutter cost-per- 

aba k pete — ie " nl piece further reduced through extended tool life and 
‘tai ba reduced breakage. 





The form on the workpiece is located with respect tc 
the cutter axis to allow sufficient clearance behind all 
cutting edges. In this particular application, the work- 
piece is positioned at 25° relative to the cutter axis, per- 
mitting the manufacture of a one-piece cutter with ade- 
quate cutting clearance. 





The material in the part is soft steel of maximum machine- 
ability. For best cutting efficiency, the cutter was designed 
with adequate clearance for milling this material. Cutters 
are 5” diameter with 114” bore as compared with previous 
cutters of 6” diameter and 1” bore. 


Replacement with a single form relieved cutter has sim- 
plified cutter resharpening and reduced cost-per-piece. 
All Barber-Colman form relieved cutters are index 
sharpened across the face of the teeth. Cutters are simply 
and easily resharpened on conventional equipment or 
Barber-Colman automatic hob and cutter sharpening 
machines. 


With Barber-Colman improved cutter design, pieces are 
milled at the rate of 314" per minute feed, and 150 R.P.M. 
cutter speed. Tool life averages 3,000 pieces per 
sharpening. 

If you are seeking ways to improve your milling cutter 
efficiency, consult Barber-Colman cutter engineers. Their 
skill and experience in applying advance cutter desigp 
features will help to solve your milling problems. ‘+ 





BARBER-COLMAN COMPANY BARBER 


817 ROCK STREET*® ROCKFORD, ILLINOIS COLMAN 
Hobs + Cutters - Reamers + Hobbing Machines - Hob Sharpening Machines 
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Brunner & Lay carbide insert rock bits are made from high 
chrome —nickel—moly steel, Rockwell 18C-22C hardness. 
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20% production increase 


Superta Soluble Oil plus technical service 
add up to improved product output at 
Chicago Brunner & Lay Rok-Bit Corp. 


Superza Soluble Oil, which is now being used by 
Chicago Brunner & Lay Rok-Bit Corp., has solved 
a lot of milling machine operating problems for the 
Company. Soluble oils formerly used separated 
out of emulsion and turned rancid in use. Oil cir- 
culating lines plugged repeatedly. The plant’s pro- 
duction rate was not up to capacity because of fre- 
quent shut downs for cleaning of machines and for 
unplugging of oil lines. 


On the advice of Joe Grigas, Standard Oil in- 
dustrial lubrication specialist, the Company thor- 
oughly cleaned the machines, then converted them 
to SupEeRLA using the soluble oil at 10:1 dilution. 


This is how the change-over worked out. Produc- 
tion was increased 20%. Machine down time was 
substantially reduced. The Company was suffi- 
ciently pleased with the performance of SuPERLA 
Soluble Oil in milling machines to convert two 
grinding machines to this oil. Results obtained on 
the grinding machines: excellent wheel life, good 
finish and rust protection of work and machines. 


Superza Soluble Oil emulsifies readily with all 
types of water. It is a stable oil and forms stable 
emulsions. It does not tend to develop objectionable 
odors in use nor is it injurious to men, work or 
machines. SuPERLA Soluble Oil gives good tool life 
and prevents rust. 


Get the facts about Superta Soluble Oil. Your 
Standard Oil industrial lubrication specialist has 
them. In any of the 15 Midwest or Rocky Mountain 
states, one of these lubrication specialists is nearby. 


Call the one nearest you. Or write Standard Oil 
Company, 910 S. Michigan Ave., Chicago 80, IIL. 


Milled slots up to 7” wide and 1” deep are made in this 
special alloy Rok Bit Steel in one cut. All of these milling 
machines use SUPERLA Soluble Oil exclusively. 





Quick facts about 
SUPERLA Soluble Oil 





© Emulsifies readily 
® Forms stable emulsion 
® Doesn’t turn rancid 


® Economical. Requires low emulsion 
concentrations 


° Prevents rusting — 
* Non-injurious to men, machines, work 
* Gives good tool life 
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WORK STATION LAYOUT, LE MAIRE 14-STATION TRANSFER MACHINE 


Na 7—UE Mo. 11 —(MORIZONT al) 
No 8—FINISH FACE (BOTH ENDS) REAM FLANGE 
Mo 9—iLE 
Mo. 10 —(MORZONT ad) OME 

FLANGE MOLES, 


Huge Half-ton Fixtures 
Automatically Returned 
under “Fingertip Control” 


Finished parts are automatically unclamped 
at the unload station. Empty fixtures are 
then transferred by the LeMaire shuttle 
bar conveyor to the long return conveyor, 
which returns them to the loading end at 
high speed. A system of hydraulic deceler- 
ating valves maintains perfect control 
during completely automatic handling of 
these 21 huge, 1,150 pound fixtures. 
TOTAL MACHINING OPERATIONS -17 
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MACHINES 128 TORQUE TUBES PER HOUR 


This is one of five similar LeMaire transfer machines in 


a single large automotive installation. It completely 
machines 128 torque tubes per hour, and is designed to 
process two parts of different length with a minimum of 
changeover time. 

Work is loaded manually into fixtures, then clamped 
automatically by two equalizing chuck jaws which are 
actuated by hydraulic power wrenches. As fixtures move 
through the machine they are located at each station by 
shot bolts which enter bushings in the fixture bottom. 
Fixtures are automatically clamped on hardened rest 
plates. Plugging bars in the work heads move in and 
locate in the fixture, to further assure positive alignment. 

Machine features include: Unitized construction . 
idle stations allow ample room between work stations, 


LEMAIRE 


making all machine locations conveniently accessible 
+ LeMaire precision hydraulic work heads - LeMaire 
fast-acting, adjustable hydraulic torque wrenches - Anti- 
friction tool holders - Tapered roller bearings in boring 
and facing heads - Complete electrical interlock - Indi- 
vidual push buttons at each station to simplify setups 
- “PresTest” lights on main push button station - All 
electrical and hydraulic equipment to J.I.C. standards 
+ Patented LeMaire test panel on all control cabinets 
- Self-contained chip conveyor and chip flushing and 
tool coolant systems. 

Check LeMaire’s background of successful, producing 
installations . . . then let us help solve your production 
problem. Take the first step now . . . send parts or prints 
for prompt recommendations. 


TOOL AND 
MANUFACTURING 
COMPANY 


High-Production Machines 










Close-up view of preforming 
Lang Lay rope by the quill 
head method in Upson- 
Walton’s Cleveland plant. 
Stranded wires are threaded 
through a guide-plate to the 
quills for preforming of 
strands prior to entering the 
closing dies. 


YOUNGSTOWN “YOLECTRO” ROPE WIRE 


.. - builds strength and safety 
into UPSON-WALTON wire rope 


Strength and safety are qualities charac- 
teristic of Upson-Walton’s complete line of 
wire rope and rope fittings. For nearly 86 
years this progressive Cleveland manufac- 
turer has kept their product quality at the 
highest possible level. 

Playing an important part in the Upson- 
Walton story is Youngstown “Yolectro” High 
Carbon Rope Wire. It’s the basic material 
used to fabricate their various grades of 
wire rope. “Yolectro” Rope Wire's high de- 
gree of strength, toughness, abrasion resist- 
ance, gage uniformity and proper flexibility 
all contribute to the quality associated with 
Upson-Walton products. 


“Yolectro” Rope Wire is closely quality- 
controlled throughout all its production op- 
erations from iron ore mining to final draw- 
ing and coating. This guarantees the desired 
balance of properties to meet your most ex- 
acting requirements. Why not make “Yolec- 
tro” your permanent specification for quality 
production? It’s available with either a 
Bright or Galvanized finish in all AISI high 
carbon grades. 

Metallurgical assistance or additional in- 
formation is available from your nearest 
Youngstown District Sales Office. Why not 
write or phone them today? 


Upson-Walton’s 32” closer is capable of closing 
wire rope up to 134” in diameter of six-strand 
construction. Bobbins of stranded wire are 
loaded into the cradles of the machine and 
guided to the preforming head and closing dies 
where it is closed into finished wire rope. Fin- 
ished wire rope consists of stranded wire from 
7 to 41 wires per strand closed around a fibre 
or steel core, depending upon customer require- 
ments and applications. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
Manufacturers of Carbon, Alloy and Yoloy Steel 
General Offices - Youngstown 1, Ohio 
District Sales Offices in Principal Cities 
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ROCKWELL-BUILT 


NEW D & LTA 15° drill press 


...replaces expensive 


The new Delta 15” combines the rugged- 
ness, power and precision of much heavier 
machines with unmatched power tool ver- 
satility. Here’s how it can save you money 
on a wide range of jobs: 


DOES MORE WORK MORE ACCURATELY—Only 
Delta offers a selection of six spindle adaptors for 
all production drilling operations—eliminates the 
need for costly single-purpose machines on many 
jobs. And each adaptor is mounted on a ground 
taper for complete accuracy, features a threaded 
collar for positive locking. 


BIG MACHINE RUGGEDNESS—Delta’s unmatched 
power tool know-how gives you extra rugged design 
and construction—massive one-piece head, big 2” 
dia. quill, oversized heavy duty ball bearings—that 


special tooling 


adds up to years of dependable, low cost operation 
even under heaviest everyday work loads. 


EASY, CONVENIENT OPERATION —Exclusive “uni- 
versal’’ hand feed combines the best features of pilot 
wheel and single lever feeds for adjustable leverage, 
freedom from striking table or fixtures, almost in- 
finite choice of feed lever positions. 


Counterbalanced belt guard completely encloses belt 
and pulleys, swings up for fast, safe speed changes. 
You get these and many more time and work- 
saving advantages found in no other 15” drill press! 


SEE THE ENTIRE DELTA DRILL PRESS LINE—Get all 
the facts about the new Delta 15” and other new 
and improved Delta Drill Presses. Compare—then 
make up your own mind! Your Delta Dealer is 
listed under “TOOLS” in the Yellow Pages of your 


rc 
Delta Power Tool Div., Rockwell Manufacturing Co. 
618 N. Lexington Ave., Pittsburgh 8, Pa. 
(_] Please send catalog on entire Delta Drill Press line. 
(_] Please send booklet: Delta Power Tools Teamed with Machine 
Tools. 
(] Please send names of my necrest Delta Dealers. 


Send coupon for all the facts! 


a © 
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Heading dies, finish 
bored. Note complex- 
ity, per drawing. 
Stock removed—.015”; 
limits—+.0005”. 
“Air-Gage Tracer” 
time—15 minutes 
vs. previous 2 hours. 








for close-limit blind boring 


Want to take the guesswork out of close-limit blind 
boring? And with it that unhappy combination of 
low production and high spoilage? How? Let the 
Monarch “Air-Gage Tracer” be your lathe operator’s 
seeing-eye. 

With this device you’re as certain of meeting toler- 
ances in boring as in turning or facing. Your template 
is precise. Your tracer stylus, operating on a pressure 
of only 5-6 ozs., converts changes in template contour 
to corresponding tool positions within a few thou- 
sandths of a second. You hold size with certainty 
piece after piece—the template sees to that. Up goes 
production anywhere from 10 to 90%, accuracy and 


finish are improved—all accomplished with the most 
accurate duplicating device yet designed. 

The “Air-Gage Tracer” can be factory-applied to 
most Monarch lathes. Prove your vision by request- 
ing full information in the form of our complete 
booklet No. 2608 The Monarch Machine Tool 
Company, Sidney, Ohio. 


FOR A BETTER TURN FASTER . . . TURN TO MONARCH 
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Bath Acme Tap being used to tap cross 
rail cross feed nut for Bullard Cut Master 
Vertical Lathe. Thread: 15”"-4 double '/y pitch, 
V/," lead Acme thread. Material: SAE #65 bronze. 









As a user of Bath Acme taps for about 30 years, The Bullard . 
Company of Bridgeport, Conn., well-known manufacturers of 

the Cut Master and Man-Au-Trol Vertical Turret Lathes and other 
modern machine tools states: 


“We have had ample proof of the cooperation of the Bath organization 
in solving tapping problems, particularly those involving difficult 
Acme threads. On many jobs, we have been able to produce more 
efficiently and to improve the quality of Bullard machine parts as 

a result of special study in tap design by Bath engineers and 

skilled craftsmanship in tap manufacture.” 


Hide ddd ddddddddddddddddddud 


If you are experiencing difficulty with any of your 
tapping or gaging, let Bath engineers work with you — 
as they did with The Bullard Company. 


JOHN Barn & CO., Inc. 


22 Grafton St., Worcester, Mass. 
CYLINDRICAL AND THREAD GAGES - GROUND THREAD TAPS - INTERNAL MICROMETERS 
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rs No. 3-36 ... 36” table 

travel .. . 64" x 16” 
table . . . full automatic 
hydraulic feed. 


, illing j ri No. 2-20... 20" 4 
Y ou’ll turn out milling jobs with stepped up speed and hE 2 


accuracy with the work on Kent-Owens Machines! These 12” table .. . full 
, 2 automatic hydraulic 
extra-rugged Millers are performance-proved . . . simple. . . feed. 
— os. . versatile . . . practical in every detail. Advanced features 
Double Spindle for throughout! Twin-post head mounting assures balanced load. 
two milling opera- 
tions . . . 20” table Only two gear contacts, motor to spindle, means greater 
travel... 42 x 12” ; . - ' ° 
table. Hydraulic feed. cutting efficiency. Check your needs! Write today for bulle- 
tins on wide range of hydraulic and hand-operated machines. 
Also, let Kent-Owens design and build your tooling and 
special machines. Kent-Owens Machine Co., Toledo, Ohio. 





No. 1-14... 14” table 
travel ... 32°’ x 9” table 
... hydraulic table feed . . . 
full automatic cycle. 


table and 
tm”. R 


counter-balance is 
adjustable. 





KENT-OWENS 


for milling machines 
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Stainless Steel 
machining information 


. 
Teeter eee eee ee eee eee eee eee eee eee eee 


*Use a heavy cut, but slow 


ACHINING Stainless Steel isn’t 
difficult—but it’s different. Most 
grades of Stainless should be ma- 
chined at about half the speed of 
carbon steel. This stems from the fact 
that Stainless is tough, rather than 
hard, and it tends to seize and gall 
at higher tool speeds. 

Sharp tools are essential, espe- 
cially for austenitic (300 series) 
Stainless Steels. Dull tools will 
work-harden and glaze the piece. In 
fact, the work-hardening may be so 
bad that future cutting will actually 
be impossible. A heavy, slow cut will 
give the best results with almost any 
grade of Stainless. 

Trial and error is not the best way 
to master Stainless Steel machining. 
We suggest that you refer to U. S. 
Steel’s “Stainless Steel Fabrication 
Book” for service-tested fabricating 
ideas. If you don’t have a copy of this 
130-page book, write for it on your 
company letterhead to United States 
Steel, 525 William Penn Place, 
Pittsburgh 30, Pa. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
AMERICAN STEEL & WIRE DIVISION CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, 
WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS 
STAINLESS 
STEEL 


SHEETS - STRIP + PLATES + BARS + BILLETS 
PIPE - TUBES + WIRE + SPECIAL SECTIONS 


UNITED STATES STEEL 
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They’re wearing 
his “hat” wheels* 


--- and they wear well 


When Bay State’s now-famous “hat” wheels* were first in- 
troduced at a large East Coast shipyard, they caused quite a 
sensation. Here were revolutionary new grinding wheels that 
Bay State abrasive engineer Don tore off metal like cup wheels but were much less heavy .. . 
Kennedy put in enough years in the that handled as easily as coated abrasive discs but cut faster, 
Navy to learn about rust removal and : 
dhe dinates teks Ge teal een lasted longer and did more work at lower cost. 
Whatever your company’s grinding In addition to outstanding product performance, however, 
problems may be, you'll find Bay State Bay State offers prompt, intelligent service. Sales engineer 
representatives like Don Kennedy Don Kennedy not only works with top supervisors; he gets 
ready to help and competent to work out on the job with the operators and digs into their prob- 
out practical solutions. lems, too. 
As a result, his recommendations are both practical and 
specific... Blue Flash for speed and heavy stock removal... 
Bayflex to resist loading on soft metals... Saf-T-Cut for longer 
life on hard, jagged surfaces ... DuraCut for blending and 
finishing broad areas. 


* Raised hub disc wheels, reinforced for extra safety. 


_" ABRASIVES 


Bay State Abrasive Products Co., Westboro, Massachusetts 

Branch Offices and Warehouses: Bristol, Conn., Chicago, Cleveland, Detroit, 

Pittsburgh. Distributors: All principal cities. Bay State Abrasive Products 
Co. (Canada) Ltd., Brantford, Ontario. 
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EXTRAORDINARY 
PRECISION & QUALITY 
at amazing 

Combines full scope of vertical and 


low cost! 7 a es horizontal millers, Features: Fully ad- 
| — justable spindle with 12 speeds from 

e 4 = —— 50-1300 rpm, 12 longitudinal feeds 

per min., 40 x 10% table. Stable in 

all positions. Full safety. Rapid chang- 

ing from horizontal to vertical, 0° to 


45° from plane. 
$3,990. 







COMBINED 
VERTICAL 
HORIZONTAL 
MILLING 
MACHINE 





AARON 


MACHINERY CO., INC. 
Dept. A 
45 Crosby St., N. Y. 12, N. Y. 


UNUSUAL 3 YEAR GUARANTEE 


LIBERAL TERMS © RENTAL PLANS 
IMMEDIATE DELIVERY 


WaAlker 5-8300 
Branches at: 
Buffalo, N. Y. 
Mineola, N. Y. 
Los Angeles, Calif. 
San Francisco, Calif. 











Yikes! The cutting 
oil had anotner 
had weekend! 


Improve Monday morning efficiency—switch to STUART 
SOLUBLE OILS with guaranteed longer service life! 





Anaerobic bacteria (present in practically all machine shops) thrive in 
your water-mix cutting and grinding fluids and generate that expensive 
perfume known as ‘Monday Morning Odor.” Expensive because it’s a 
sure sign the stability of the compound is being damaged—service life 
shortened—and because your workers’ efficiency is bound to suffer. 

So regardless of your experience with other bactericides, it will pay you to 
try Stuart’s heavy-duty soluble cutting and grinding compounds with the 
anaerobic bacteria inhibitor that’s guaranteed to keep the emulsion stable 
and sweet three to four times longer than other water mixtures... even 
in hot weather and through long shutdowns when bacteria multiply fast. 


LONGER SERVICE LIFE GUARANTEED 


Talk the ry over with your Stuart engineer and place a trial order 
for Solvol “*X,”” Codol "*X,” Dasco Super Soluble “X” Base, or new general- 
purpose lace D-20—whichever of these top-quality, heavy-duty cutting 
and grinding compounds best fits your needs. D. A. Stuart Oil Co., 
Limited guarantees your complete satisfaction with the bacteria resistance of 
these compounds, on a money-back basis ! Phone your Stuart Service Center 

. before “Monday Morning Odor” hits your plant for another efficiency loss. 


SOLVOL “X’"" * DASCO D-20 * CODOL “x” 


DASCO SUPER SOLUBLE “X’’ BASE 





DETROM, MICH...<<++e++++sTyler 7-8800 
CHICAGO, IL... + +++0000.Bishop 7-7100 
HARTFORD, ssnnlclags eect ala oe 


SINCE 1865 
D. A. STUART Ol CO., LIMITED 
2727 South Troy Street, Chicago 23, Iilinois 
CANADIAN D. A. STUART OIL CO., LIMITED 
3575 Danforth Avenue, Toronto 13, Ontario 


METALWORKING LUBRICANTS 
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BUY FROM vouR GREENFIELD DISTRIBUTOR For SERVICE AND QUALITY 





“LODGE & SHIPL 


rm FAR 


Photo courtesy of The Lodge & Shipley Company 





THE LATHE — Lodge & Shipley 16” Power-Turn 90° Copymatic Lathe 
THE OPERATION — Turning and facing to close tolerances 


THE CHUCK — Horton, of course 


a RTOW, | 
s g Since e4 (557 } 


HORTON CHUCK DIVISION Pre 
Greenfield Tap and Die Corporation 


Windsor Locks, Connecticut 
Call Your Horton Distributor Now! 








WHAT 
EVERY 
HOLE-MAKER 
SHOULD KNOW 


Let the man with 
the holes in his 
head tell you how 
to cut costs in: 


* Boring 
* Reaming 


* Deep Hole 
Drilling 


* Trepanning 


* Roller- 
Burnishing 


* Gaging 











DIS Os 


INDUSTRIES INC. 


Muskegon, Michigan 


ASSOCIATED WITH MADISON — FAESSLER TOOL CO. 
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Interchangeability — Cutters are changed in seconds without re- 
moving bars from machine because all Madison cutters are pre- 
sized and uniform . . . minimum down time. 

Controlled Float — Exclusive Madison feature lets cutter float in 
bar at point of cutting action, eliminates need for costly special 
floating tool holders. 

Free Cutting Action — Iwo cutting edges leave room for chip 
clearance and coolant circulation, prevent damage to tool and 
work from overheating. 

One-Screw Adjustment — Micrometer adjusting screw sets tool to 
exact desired size. Work is held to closer tolerances. Madison 
expansion feature assures maximum cutter life. 

Your Madison Man would like to tell you about other Roughing 
and Finishing Tool features —and demonstrate their benefits on 
your holes. Send coupon. 


MAIL COUPON TODAY 


Inner Diameters 
Are Our Business Oj yea + me literature on Madison 


(] Have representative call. Dept AM-7 























EEE eee 
see how mighty Niagara Presses 


BRAIN CENTER OF 
THE AUTOMATION 
SYSTEM, the Rotary 
Limit Switch can be 
adjusted precisely 
while the press is in 
motion to synchro- 
IRON HAND removes nize automation 
finished stampings from mechanical devices 
the press, automatically. with the press cycle. 





Niagara SE2-300-84-60 
Straight Side Eccentric Geared Press 
Equipped for Automation 
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are alitomated for peak productivit 


Engineered to excel in large, heavy tonnage drawing, punching and 
blanking work, Niagara Straight Side Eccentric Geared Presses are readily 
outfitted with the most advanced automation controls and devices. Net 
result: Streamlined production, greater safety and simplified operation. 


Take a look at the modern, enclosed construction of 
this rugged Niagara Two-Point Eccentric Geared 
Press. See how today’s most advanced automation 
controls and devices are furnished as integral, built-in 
components of the press itself ... with piping and 
wiring fully concealed. Note, too, how the driving 


die life. Niagara’s low inertia, pneumatic friction 
clutch runs cooler and outlives others, for most of its 
weight continues to rotate with the flywheel to 
reduce heat and wear. 


MAKE SURE THAT YOU HAVE ALL OF THE FACTS on 


assembly is neatly housed within the crown. Noth- 
ing has been overlooked in making this press an 
outstanding engineering triumph. 

Niagara’s eccentric drive delivers greater torque 
with less deflection. Rigid, all-steel, four-piece, tie 
rod frame provides utmost accuracy and prolonged 


100 - 1000 tons... and how they can be 
equipped for automation. Write for 


Niagara Straight Side Eccentric Geared 
p Re 
f ft ‘D> 
illustrated Bulletin 66 today. ef hy 


Presses .. . the one point, two point and 
four point designs in capacities from 
a 
a 


NIAGARA MACHINE & TOOL WORKS + BUFFALO 11,N.Y. 
DISTRICT OFFICES: Buffalo © Cleveland ® Detroit © Indianapolis © New York * Philadelphia 


Distributors in principal U. S. cities and major foreign countries 


AUX. POWER SUPPLY & SAFETY BLOCK. 
(Above left) Two 110 V. and two 440 V. 
receptacles for ti t, con- 
veyors, tools, etc. Safety block (stored in bin) 
is chained to safety plug which de-energizes 
press control when pulled from receptacle. 
COMB. MOTOR & PRESS CONTROL (Above 
right) in oil and dust-tight enclosure flush 
mounted in frame. 


AUTOMATIC CIRCULATING OIL SYSTEM 
(Above left) sends metered flow of clean, filtered 
oil to all bearings and gears in the crown, as well 
as to slide gibs. Correct operating oi! pressure is 
maintained or press stops automatically. 
OPERATOR'S PANEL (Above right) features de- 
luxe operating controls conveniently arranged for 
fingertip direction of every press motion. Note 
receptacle for “RUN" push button station and 
Selsyn stroke position indicator. 


AIR CONTROL PANEL (Above left) conceals 
and protects air line pressure switches, lubri- 
cotors, filters, gauges and valves behind dust- 
tight doors within one of the uprights. 
CONTROLLED AIR SUPPLY RECEPTACLES 
(Above right) are provided for die doper, die 
kicker and die lifter, all synchronized with 
press cycle. Auxiliary receptacles are for die 
maintenance tools. 





ONE-POINT, TWO-POINT AND FOUR-POINT SUSPENSION 


(100 through 1000 ton capacities) 





Straight side 
ECCENTRIC GEARED presses 


America's most complete line of presses, press brakes, shears, other machines and tools for plate and sheet metal work. 
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A Touch here does Ho much 


qe 


KEEP THAT WIRE MOVING FAST...WITH ‘'AQUADAG' 


Something’s needed when brass wire breaks at a colloidal graphite dispersion in water, remains 
every third spool... when dies give up almost permanently suspended in the lubricating com- 
as soon as they’re broken in. pound. No trace of graphite is detected on the 
finished wire. 

Metalworking, metal casting and electronics 
are other fields in which ‘Aquadag’ and other 
‘dag” dispersions have directly and often spec- 
tacularly influenced efficiency and production. 

Send for your free copy of Acheson Bulletins 
wire down to .028” at 800 to 2,000 feet/minute. No. 423 & 426, and see how ‘dag’ dispersions 
Thirty spools are now drawn without interrup- keep wire moving faster and longer. Address 
tion and dies last ten times as long. “Aquadag’, Dept. AM.-7. 





In one wire mill, two percent of ‘Aquadag™ in 
the normal lubricant changed this picture nearly 
1,000%. Now, 24 pounds of ‘Aquadag’ added 
to 2,000 gallons of soluble soap provide standard 


lubrication for drawing brass, bronze and nickel 


ACHESON COLLOIDS COMPANY 


Port Huron, Michigan...also Acheson Colloids, Ltd., London, England 


ACHESON COLLOIDAL DISPERSIONS: Se. 
Graphite - Molybdenum Disulfide - Zinc Oxide - Mica and other solids X=); 


Offices in: Boston - Chicago - Cleveland - Dayton - Detroit - Los Angeles 
Milwaukee - Philadelphia - New York « Pittsburgh - Rochester - St. Louls - Toronto 
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Reduce 


BULLARD hes 


EARLIER 
MODEL 


Cut Master 
VERTICAL TURRET LATHE 


In the machining of a barrel housing 
used in a large mechanical press, manu- 
factured by the Clearing Machine Co., 
Chicago, Ill., Mr. L. W. Prochnow, Fac- 
tory Manager says “our 66” Cut Master, 
Model 75 is a big, husky machine. Its 
heavier rams, overall rugged construc- 
tion and greater horsepower provide 
higher speeds and feeds easily con- 
trolled from the movable Pendant. 
These features enable us to cut our floor 
to floor time, per piece, by four hours. 
And we've had no maintenance prob- 
lems in nearly two years of operation.” 
These same cost savings can be applied 
to your machining problems when con- 
sidering replacement or additional 
capacity in your plant. 


From rough casting, weighing 1,780 lbs., 
28” in diameter and 36” long, to finished 
piece with a 35% saving in machining time. 


- wens r 


Nee cantare 
o—— . 


; 


to cut costs 
when cutting metals — 
buy BULLARD 


Our nearest Sales Office or Distributor | THE BULLARD COMPANY 


will be glad to show you how or write 
for complete catalog to BRIDGEPORT 9, CONNECTICUT 





HOW NYLOK® LOCKS: 





LOCKEDi The tough, resilient nylon pellet keys itself into the mating threads. It forces threads together, and locks the screw securely. 


NEW—a complete line of self-locking UNBRAKO 
socket screw products that won’t work loose 


They simplify design and save production time 


Self-Locking UNBRAKOs are completely reusable. They have 
uniform locking and installation torques—with no galling or seizing 
on mating threads. They successfully withstand temperatures from 
—70° to 250°F. And, on properly seated screws, the pellet acts 


UNBRAKO socket screws are now available embodying the Nylok* 
self-locking principle. Nylok provides a truly practical new solution 
to the problem of making screws self-locking. 

You save production time when you build products with self- 


locking UNBRAKOs. And you get greater simplicity in design with as a liquid seal. 
less bulk and weight. The number of parts you must assemble to Self-locking UNBRAKO socket screws come in a complete range 


achieve full locking action is reduced to the absolute minimum. of standard sizes and materials. See your authorized industrial 
Lockwashers under screw heads are no longer necessary. Costly distributor. Technical data and specifications are detailed in Bulletin 
wiring of cross drilled heads is eliminated. So are cotter pins and 2193. Write us for your copy today. Unbrako Socket Screw 
' Division, STANDARD PRESSED Steet Co., Jenkintown 1, Pa. 

*T.M. Reg. U.S. Pat. Off., The Nylok Corporation 


UNBRAKO SOCKET SCREW DIVISION STANDARD PRESSED STEEL CO. 


complex multiple set screw installations. 


JENKINTOWN PENNSYLVANIA 





Button head socket Socket pressure plugs. Socket se? screws. All stand- 


Socket head cap screws. Socket shoulder screws. Filet head socket screws. 
Stondord sizes Vsto 1 Ys in. ard point types. #6 to | in. 


Stondord sizes #6 to lin. Standordsizes Vito %in.  Stondordsizes#6to%in. screws. #6 to % in. 
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@ Cutting with two Carriages equipped with plain block 
rests and follow rests. 


MACHINING 


TITANIUM 


BILLETS 





@ 32 inch “American” Double Carriage Pacemaker 
Lathe. 








An extremely difficult job —a real challenge to 
the rigidity, stamina and “‘staying’’ qualities of any 
lathe. 


Cutting titanium offers terrific resistance to the 
cutting tool which in turn demands maximum 
rigidity of the tool supporting members in order to 
hold vibration to the very minimum; otherwise 
chatter and high tool mortality are inevitable. 


The fact that all of the major titanium fabricators are 
using “AMERICAN” Lathes, selected only after 
repeated demonstrations, is conclusive testimony to 
the power, stamina and rigidity of these machines. 


There are exclusive features which definitely con- 
tribute to this result, such as the wide, four vee 
bed with walls rigidly tied together between the 
girths by an angular web which forms a chute 
for quick disposal of chips; replaceable hardened 
tool steel vees; solid 3-vee mounting of the 
carriage on the bed; powerful headstock with 
triple bearing spindle and bearing adjustment from 
the outside and others which space limitations pre- 
vent mentioning. 


For a complete description of all of these features 
just send for bulletin No. 144. 





LATHES AND RADIAL DRILLS 





GET THIS HANDY 


























BUT 


WOULDN'T YOU RATHER HAVE THE 
LATEST TECHNICAL ADVANCE? 


\ 
Flat , 
cuts tool making costs 4 ways: Ground ip Cteel 


“Job Tempered” Flat Ground Die Steel 
— offers solid, cost-cutting advantages to users in four specific ways: 





A great new addition to Heller’s famous tool line 





1. Over 1300 standard stock sizes available provide of this high grade alloy steel saves time in making 
the right size for the job — minimum waste in the actual tool. 
cutting to size — maximum utilization of each piece. 


4. Easy to heat-treat. Wide hardening ranges make 
2. Requires no pre-finishing. Tool patterns may be heat treating non-critical. Simple instructions on 
every package show how to “Job Temper” the tool 
to get maximum service life and performance on 
3. Easy to machine. Spheroidize annealed structure the job. 


laid out directly on its super-smooth 25-35 micro- 
inch surface. 


You get extra assurance that “Job Tempered” Die Steel is right because the analysis has 
been checked and recommended by leading consulting metallurgists. All these advantages.add 
up to real cost-savings in making tools .. . and maximum tool performance under the 
toughest service conditions. 











wide range of standard GET THIS HANDY 
. . SELECTION CHART! 
and stock sizes available 


Shows at a glance the 


j no i | h ard en j n g an d ai r complete range of standard 


and stock sizes and stock 
: squares of Heller “Job 
hardening types Tempered” Die Steel : 
available from your Heller = 
Distributor. 


Oil Hardening Air Hardening 


Lengths 18" and 36" 


HANG IT ON YOUR WALL 
FOR QUICK, EASY REFERENCE. 


Thicknesses yi," to 15%" 


Widths V4" to 14" depending 
on length and thick- 
ness 


Stock squares also available. 


useful, convenient 
protective packaging 


HACK SAW BLADES 
All sizes are individually packaged, fully protected 
from rusting and scratching. Analysis, heat treat- HELLER TOOL CO. America’s Oldest File Manufacturer 


e ° e . = ° ° i idiary of Simonds Saw ond Steel Co. 
ing instructions and dimensions are clearly indi- Neweomertiows, Ga a 


cated on every package. 





MOLL AGES 
recommended 

by leading 

consulting metallurgists 





SOLD EXCLUSIVELY THROUGH 
/ Weller 
“YOUR OUTSIDE TOOL ROOM’ 


Heller Zeer” Tals 














toughest service conditions. 





PROVED BY INDEPENDENT LABORATORY TESTS: 





31.1% SMT 


for FERROCARBO -TREATED IRON 


























| Per Cent Improvement 





CHEMICAL ANALYSES UNTREATED er 

™ 3.51 3.50 
Si 1.96 1.99 

P 0.17 0.17 
ce 4.16 4.16 

Cutting speed ( ft. /min. ) 210 210 

Feed (in./rev .009 .009 
Depth of cut (in. ) .062 .062 
Wear Land ( in. 005 005 

Vol. of metal removed ( cu. in. ) 4.1 5.4 
31.7% 





CU. IN. OF STOCK REMOVAL 





STOCK 
REMOVAL 








* Surface Machinability Improvement 





These extraordinary test results were obtained 
by an independent research laboratory on 
unalloyed gray iron cast by a leading Midwest 
foundry, using untreated and Ferrocarbo-treated 
iron of identical chemistry. 


Castings that are easter to machine are easier to sell. 
That's why FERROCARBO Briquettes—the unique pat- 
ented cupola additive by Carborundum—are used by 
outstanding foundries everywhere. Tests conducted on 
FERROCARBO-treated gray iron manufactured by leading 
foundries all over the country show a machinability 
improvement factor as high as 73% over untreated 
gray iron. Now, premium castings are assured at no 
extra cost. LOOK INTO Ferrocarso TODAY! 
WRITE FOR MORE INFORMATION on how 
FERROCARBO produces more machinable iron 
regardless of metal composition. Ask for book- 
let A-1409, Electro Minerals Division, The 
Carborundum Company, Niagara Falls, N. Y. 


ELECTRO MINERALS DIVISION 


Too! wear tests were conducted with a single point “Carboloy” grade 44A tool on castings 
machined at commercial speeds. Flank wear was measured with a 20 power microscope 





The CA RBORU NDUA Company 


REGISTERED TRADE MARK 


FERROCARBO DISTRIBUTORS — KERCHNER, MARSHALL & CO., PITTSBURGH « Cleveland + Buffalo + Philadelphia « Birmingham « Los Angeles * Canada 


MILLER & COMPANY, CHICAGO © Sc. Louis « Cincinnati 
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AUTOMATION 


IN HARDBOARD PRODUCTION 









With WiICKERS. HYDRAULICS 


REDUCES COSTS « IMPROVES UNIFORMITY ¢ PROVIDES FLEXIBILITY 





Prepress area of automatic hardboard plant designed and built as a 
package unit by the Industrial Development Company, Tacoma, Wash- 
ington for Columbia Hardboard Company, Inc. 


Reported to be the most highly automated in the wood 
products industry, this plant produces 60,000 sq ft of 
“Cedawood” per day (/2” basis). 


Seven Vickers Custom-Built Hydraulic Power Units play 
an important part in this performance; four are shown 
(in the photograph above) mounted on the platform 
directly above the prepress. The other three operate a 
series of automatic transfer systems in various parts of 
the plant. The transfer drives also use Vickers Vane Type 











a an i - tie 





This Vickers Custom-Built Power Unit is individually Hydraulic Motors, which provide easily controlled vari- 
designed to meet specific needs. It assures dependable able speed for synchronizing various operations and 
performance, improves and simplifies design, reduces for overload protection. 

installation time and cost, and makes servicing easier. 

Write for Bulletin 52-45. The use of hydraulic variable speed drives makes it easy 


to vary production rate, flakeboard thickness (Ye” to 1”), 
and type of product. Additional features are: accurate 
control, simplicity of installation, and low maintenance. 
For further information about the many benefits you get 
from Vickers Hydraulics, ask for Bulletin 55-67. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 


ADMINISTRATIVE and ENGINEERING CENTER 
Department 1410 © Detroit 32, Michigan 





The performance-proven Vickers Balanced Vane Type Application Engineering Offices: ATLANTA + CHICAGO + CINCINNATI 
Hydraulic Motor is an economical, efficient, and compact CLEVELAND + DETROIT + GRAND RAPIDS + HOUSTON + LOS ANGELES 
means of providing variable speed rotary power. It can be pany Be AY — PITTSBURGH AREA. Gen tebonon} 
7834 used for reversing service and can be stalled under load PORTLAND, ORE. R + ROCKFORD + SAN FRANCISCO AREA 


) SE 


without damage. Write for Bulletin 1&M-5103. : Vickers-Sperry of Canada, Lid., Toronto and Montreal 
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For best results... PUT 1T ON A BLANCHARD! 


There’s a Blanchard for every surface grinding job, in a broad range of 
sizes. For example, the Blanchard No. 18 grinds non-magnetic transistor elements 


(upper left) .006” thick, to a tolerance of .0005” with good finish. This job, which 





involved .006” to .008” stock removal per side, was held on special fixture plates. 
Blanchard No. 18 
| At the other end of the scale, a huge Blanchard No. 42-84 Grinder grinds 


a turbine housing (upper right) which measures 83” across the corners, and is 
28” high. This housing, ground after rough machining, required .020” stock re- 


moval. Both this piece and its mating part were ground to a steam-tight joint. 





Whatever you're grinding —be it tiny watch parts, giant steel plates, or 


Blanchard No. 42-84 


anything in between —there’s a Blanchard designed to do the job speedily and 


accurately. 


Ask for details on the 15 standard Blanchard models. 






Send for free copies of “Work done on the 
Blanchard”, fourth edition, and “The Art 
of Blanchard Surface Grinding”. 


PUT IT ON THE GUL Ha 


THE BLANCHARD MACHINE COMPANY 64 stare st., CAMBRIDGE 39, MASS., U.S. A. 
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70 minutes cult to 26 miniles 


on combined blanking 
and punching operations! 


— FORT WAYNE STRUCTURAL STEEL CO., Inc. 
Fort Wayne, Ind. 


(B) Note Fort Wayne's ingenious punching 
equipment which reduced punching time from 36 





minutes to 3}{ minutes and tock advantage of every wees ge etation om 
fe a to £ Cutting 2 14°C 

This versatile Cincinnati All-Steel Press ting S14 mint Sle, pl 
Brake, 34 Series x 16’, has revolutionized 4 ee Previows 
the production of these long motor truck OP eration e 
side rail reinforcements. les pers Pi unch; 

3s Miny Toke, Few? 130 
Write Department A for Catalog B-5. Minutes fes. Previon. 2a fl 
We also suggest you check with our Appli- me— 36 


cation Engineering Department on the use 
of a versatile Cincinnati All-steel Press oo 


Brake in your shop. 
Photos c ORT WAYNE STRUCTURAL STEEL CO., Inc. Fort Wayne, Indiana 


ir THE CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. SHAPERS » SHEARS « BRAKES 
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The New Allison F ULLY AUTOMATIC 


Positioning Table 


The system uses ae 
%-inch magnetic “Y ee: 
tape on which 
eleven channels 
of information 
are recorded. 


Eight channels 
produce table 
motion; one stops 
the tape during 
machining; one 
controls spindle , ol 
movements; / 
one rewinds 
tape. 


Coordinates automatically 


sassy ion controlled workpiece movement with machine tool 











eS FE ——— 
Range of motion | 2 
nl . ; : 
Speeds, infie. var. | O° to SO” por mia Another step toward complete automation of machine tools is provided with 
Accuracy | +001" the Allison table. It has been developed to fill the need for a portable, precision 
Tate Orest.ae. | 10000. machine of simple operation requiring no special operator training, and so 
tebe Gmancions | 50° 235" 2 15" bik inexpensive as to be a practical investment for all manufacturers, large and small. 
PF —_———_+——_.. By eliminating the human element, quality is improved because of increased 
nsole dimensions | r 19 x46 high . . . +s . 
xp woe Bo “ * accuracy and uniformity. Rejects are minimized. More parts are 


* * *&* # | completed in the same time. Because table motion and speed are 

¢ 0. 0-8 continuously controlled, milling can be done. This system has been 
. 3.04 te successfully applied to an engine lathe.Our Engineering Department 

as 82 will gladly work with you on your specific requirements. 


For complete information, write Dept. AM-7 
MICRO-POSITIONER DIVISION 
710 Wilshire Blvd., Santa Monica, California 





. ql MANUFACTURING COMPANY 




















“Superb finish! You can tell it?s MX!” 








“Production increased 27%—finish 
excellent.” “Costs reduced 24% with 
finish greatly improved.” “Tool life 
increased 200% —superior finish.” 

These are statements we get from 
shops reporting on results they have 
obtained with USS MX Free-Ma- 
chining Steel. Invariably they have 
good things to say about the finish 
of parts made from USS MX Steel. 

In other words, this fast-cutting 
screw stock does more than boost 
output, increase tool life and cut 
costs. It enables you to produce parts 
that have the clean, sharp finish that 
stamps them as a quality product 
and makes them easier to sell. 


The better finish you get with USS 
MX Steel results from two impor- 
tant properties — superior machin- 
ability and consistent uniformity . . . 
uniformity in cutting characteris- 
tics, in composition, and in freedom 
from injurious imperfections. 

These qualities of MX Steel, 
maintained in shipment after ship- 
ment, not only beneficially affect 
part finish, but help to keep rejects 
to a minimum due to the fact that 
they make it possible to produce 
parts of close dimensional accuracy 
throughout the run. 

Why not give MX Steel a trial in 
your own shop? It costs no more than 


Better finish... fewer rejects. . . lower costs 







ee 
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— when you do the job with free-machining 


ae ie ee 





A 


al problem solved b 


ordinary screw stock, 

Available in both Bessemer and 
Open Hearth grades, USS MX Free- 
Machining Steel is produced in all 
the popular screw stock sizes. It is 
sold in cold-finished form by your 
regular supplier, under either our 
trademark ““MX” or his own identi- 
fying mark. “MX” Steel is available 
in hot-rolled form through any USS 
Sales Office. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION 
WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





Registered trademark 


. tk ie 
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’ 
DIX! 450 Optical Precision 


horizontal 
optical EES 
jig borer 
























The ONLY Horizontal 

Jig Borer Built Today! 
Combines the ACCURACY 
of the Vertical Spindle 
With the VERSATILITY of 
the Horizontal Spindle 


5 OPTICAL MICROSCOPES 






















ACCURATE: 

Optical settings proviae The DIX! Optical Reversing Process assures perfect align- 
ment as well as round, taper-free holes. In work pieces with 
line bores on opposite sides, this is obtained by optically index- 
ing the built-in rotary table 180°, locking the spindle feed and 
using the hydraulic table in-feed instead. Electrical infinitely 
variable speed spindle drive; infinitely variable hydraulic 
feeds; special features eliminate effect of spindle over hang on 


VERSATILE: 


accuracy. 
Made in Switzerland All measurements in inches 


* Gvaranteed service by factory trained staff 
* Engineering staff available for consultation 


PRODUCTIVE: * Spore Parts in New York stock 
. . seit ) ¢ Your operators trained 


DIX! 60 now in wide use in leading aircraft and manufac- 
turing plants throughout the United States. 





THIS VERSATILE MACHINE IN OPERATION at our New 
York, and other conveniently located Demonstration Centers. 






> Golo] sa mm laalolel a mice 


B 





Our Headquarters 
in New York City 


475 Grand Concourse, Bronx 51, New York 
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. _A typical problem solved by 


Ste rg 





Of Behr-Manning “‘Abrasive Tech’’ methods 
Fi 


d.., 





* - 

To grind and polish castings with one belft: Lubricate it with two greases of different 
weights. This permits stock removal on the light-greased half, polishing on the heavy-greased half, and you elim- 
inate the extra step of changing to another belt. There are many such time-saving “Abrasive Tech” methods 
offered as a Behr-Manning service. Find out if there are any that can improve your production. 


Very often a Behr-Manning methods engineer can provide a helping hand with 
different finishing problems. Just call the nearest Behr-Manning office for a date. 
There are 17 well-equipped “Abrasive Tech” Methods Rooms, available for 
problem-solving, or helping finishers brush up on new techniques: Atlanta, Boston, 
Buffalo, Chicago, Cincinnati, Cleveland, Detroit, Grand Rapids, High Point, 
Indianapolis, Los Angeles, Teterboro, Camden, San Francisco, Seattle, St. Louis, and 
Brantford, Canada. Main office and plant: Troy, N. Y. 

For Export: Norton Behr-Manning Overseas Inc., Troy, N. Y., U.S.A. 


BEHR-MANNING Co. 
Gene 


A DIVISION OF NORTON COMPANY = 


BEHR-MANNING PRODUCTS: Coated Abrasives « Sharpening Stones « Behr-cat Tapes 
NORTON PRODUCTS: Abrasives e Grinding Wheels « Grinding Machines « Refractories 





American mocninmisr " Jury ia, Fer 


Automatically 
*DRILLED 
» COUNTERSUNK@® 
» COUNTERBORED | 


‘4 





Drill 3 Holes : 
C'sink 3 Holes a = i 
\ a f 


= = 


nwéH 
Drill 6 Holes “=e ~~ bore 3 Holes 


Lod ae & Unload 


EVERY 12% SECONDS 


on this 4-station 





KINGSBURY 


This Kingsbury indexing automatic is fairly simple. It per- 
forms three operations on 290 steel stator races per hour 
(gross). Three vertical operating units have multi-spindle 
auxiliary heads. All tools have guide bushings to maintain 
accuracy. An air cylinder actuates the clamp. 





Simple (like this) or complex, a Kingsbury is the best in- 
dexing automatic you can buy: 


it will be fully tooled, ready to produce 

it will meet your specifications for accuracy 
and production rate 

it will pay for itself in a matter of months 


a Dee We have built 5100 such machines. It is our only business 
wear na . ‘ May we come see you? 
Kingsbury Machine Tool Corporation, Keene, N. H. 








INDEXING AUTOMATICS 
for high pr g 
and tapping 
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ofe} ghie)els 
dressing... 


Four angular jog faces and four radii 
of this aircraft gas furbine vane are 
routinely held to tolerances of 
+'.0002’ 





enables “tenth tolerance” 
grinding of 





turbine vane faces 


GRINDING PROFILES NEVER BEFORE POSSIBLE . . . are now produced by 
standard grinding procedures in the aircraft, automotive and business 
machine fields. Production grinding of parts such as these results from the 
application of Hoglund Contour Wheel Dressers. 





Through automaticity and ingenious inclined planes contour reduction, Hoglund 
Dressers initiate the accuracy necessary to any contour grinding 

job, Hydraulically operated, tied into the grinding cycle, they feature 
quick-change contour templates for multiple use. 


Hoglund Dressers have been applied to every type of grinder. 
The whole story on their advantages to 


production or short-run grinding is yours for the asking. 


HOGLUND.- 


ENGINEERING & MANUFACTURING CO., INC. 


343 Snyder Avenue . Berkeley Hts., N. J. 





Name Title. 








Send for brochure Co. 
on solutions to 

tough profil- Address__ a 
ing problems. 





UES Ee Oe 
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SMALL WORK 


We put a table on the radial to give you two ma- 
chines in one—and a work size versatility that is 
unmatched in any drilling machine of comparable 


price and size! 


Actually, the Fosdick Sensitive Radial combines 
the best features of two proven, reliable designs. 
The capacity and flexibility of a radial—the 


rigidity, compactness and convenience of an up- 


right. For job shop work or production, it’s the 
answer to useful capacity in limited floor space. 
Economically priced, too! The economy of first 
cost is second only to the economy of use. 
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The arm of the Sensitive Radial swings 360° 
on the rigid one-piece column. Controls are 
always at the same convenient height. Work 
is placed on the adjustable table, or on the 
base with the table swung out of the way. 
Drills up to 2” in cast iron. 12” column, 3’ or 
4’ arm, nine speeds (ranges from 60-1200 to 
175-3500 rpm), four feeds (.004-.020 or 
.002-.010), 3 hp motor, reversing motor 
control for tapping. 


Write today for complete information on 
the Fosdick Sensitive Radial Drill. 
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ALL THESE WORK SIZES ON ONE MACHINE— 
The Fosdick Sensitive Radial Drill. Also 
available as a Layout Machine, which 
combines high precision compound table 
with sensitive radial drill. 


Ask for Bulletins SRA and LMA. 


at NEED DRILLING EQUIPMENT? 
ua 


GET A PROPOSAL FROM FOSDICK! 


OSDIC 


THE FOSDICK MACHINE TOOL CO 
CINCINNATI 23, OHIO 





Send for Free illustrated 
Bulletin DSM59 


Variable Speed Machine 
for 


PRODUCTION DEPARTMENTS 


Produce More Precision Parts at 
Lower Cost with this 
NEW Second Operation 
Machine 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. usa 


OFFICES IN PRINCIPAL CITIES. Export office: 269 Lafayette St., New York 12, New York 


84 


American Machinist + July 15, 1957 





Where Do 


Great Ideas Come From? 


From its beginnings this nation has been 
guided by great ideas. 

The men who hammered out the Constitution 
and the Bill of Rights were thinkers—men of 
vision—the best educated men of their day. 
And every major advance in our civilization 
since that time has come from minds equipped 
by education to create great ideas and put 
them into action. 


So, at the very core of our progress is the 
college classroom. It is there that the imagina- 
tion of young men and women gains the in- 
tellectual discipline that turns it to useful 
thinking. It is there that the great ideas of 
the future will be born. 


That is why the present tasks of our colleges 
and universities are of vital concern to every 


American. These institutions are doing their 
utmost to raise their teaching standards, to 
meet the steadily rising pressure for enroll- 
ment, and provide the healthy educational 
climate in which great ideas may flourish. 
They need the help of all who love freedom, all 
who hope for continued progress in science, 
in statesmanship, in the better things of life. 
And they need it now! 





If you want to know what the college crisis 
means to you, write for a free 
booklet to: HIGHER EDUCA- 
TION, Box 36, Times Square 
Station, New York 36, N.Y. 


! 
, 
Nae 
~/\= HIGHER EDUCATION 


KEEP IT BRIGHT 











Sponsored as a public service, in cooperation with the Council for Financial Aid to Education 
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exhaust 
manifolds 


RIGHT- HAND LEFT-HAND 


(2 Rough Parts) 


setting 

the pace in 
bi-part 
accommodation 
in modern 


L£CONMOMMAT/O/V 


"ECONOmical 
avtoMATION” 




















achining of left-hand and right-hand 
Ids from rough to finished part in 25 seconds! 





ROUGH FINISH ROUGH FINISH ROUGH _ FINISH ROUGH FINISH 














COMPLETE MACHINING SWIFT BI-PART ACCOMMODATION 
of exhaust manifolds includes MILLING of . . » quick change-over from right-hand to left- 
cylinder-head faces with subsequent operations, hand parts (or vice versa) accomplished by use 


in one machine! .. . of indexing spindle-heads! 


standard features 


e load stations designed to incorporate hardened and ground steel ways 


casting-qualifying gauge ’ — 
di ynd GN central-mist-lubrication on all heads 
automatic probe and blow-out before tapping ; 

s . . individual push-button stations on all units 
special Buhr sectional-base construction to 


facilitate future part-changes emergency stop above all stations 


standard and special parts interchangeable JIC. Standards throughout 
for ease of maintenance 


, , ' automatic lubrication of all moving parts 
spindles arranged for pre-setting of cutting oP 


tools automatic lubrication fault-detector 


SBESFIFE MACHINE TOOL CO* 


ANN ARBOR, MICHIGAN 


Solidly Engineered + Precision Built + for World's Leading Manufacturers 
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Acco Registered Sling Chains 


e You get more than chain when you buy 
acco Registered Sling Chains. For you get 
“4 aces of extra value’”’ which help make 
acco Registered Sling Chains the standard 
by which all other slings are judged. Here 
are the aces that make the winning hand: 


First Ace: Accoloy X-weld 125 Chain, used 
where extra strength is desired. This patented 
chain (Pat. No. 2763768) has a king-sized 
welded area for exceptional strength—and it 
does not kink, but hangs straight as a die. 


Second Ace: ACCO’s new Shaped Master Link, 
which, thanks to its unique shape, withstands 


deformation under loads up to 18% greater 
than a conventional round-section link can. 


Third Ace: The ACCO Registration Ring, bear- 
ing its own serial number as evidence that 
every component has been tested before as- 
sembly, and the assembled sling proof-tested 
to twice its working load limit before ship- 
ment. The acco Registration Ring is the 
symbol of acco quality —the finest. 

Fourth Ace: The ACCO Registration Certifi- 
cate, attesting to the field-tested design and 
proof test of complete sling to twice the work- 
ing load limit. It is signed by American 
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Chain & Cable Company, Inc., and is fur- 
nished with each acco Registered Sling Chain. 
Only in acco Registered Sling Chains do 
you receive these “4 aces of extra value.”’ 
Still another bonus: all hooks are Magna- 
flux-tested. Remember, these features are 
over and above the characteristics of 
strength, safety, long service life and 
long-pull economy that have made 
acco Registered Chain Slings industry’s 
choice for an endless variety of lifting jobs. 
See your acco Registered Chain Sling 
Distributor about your sling chain require- 
ments. His seasoned counsel is available 
without cost or obligation. If you don’t 
know his name, write us at York, Pa. 


American Chain Division 








WHAT 
“ACCO REGISTERED” 
MEANS 


1 The best material 

2 Unit safety factor (on bodies , 
rings, links, hooks) 

3 Proof test of complete sling 
to twice the working 
load limit 

4 Actual field service test 
of each design 

5 Metal identification ring 
on each sling 

6 Signed Registry Certificate 
with each sling 





AMERICAN CHAIN & CABLE 


Bridgeport, Conn. * Factories: *York and *Braddock, Pa. 





Sales Offices: *Atlanta, Boston, *Chicago, *Denver, Detroit, 
*Houston, *Los Angeles, *New York, Philadelphia, Pittsburgh, 


* Indicates Warehouse Stocks 


*Portland, Ore., *San Francisco 
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Ketos shaft being induction hardened to Rockwell 55-56, while ends remain soft for final machining. Photographed at Control Instrument Co., !nc., Brooklyn, N. Y. 


KETOS has wide hardening range 
with minimum volume change... 


Ketos is a low priced alloy tool steel that can be hardened from 
low temperatures with practically no volume change. It has 
deep hardening qualities, and a fine grained structure, that 
make it desirable for many production parts. 

That’s why nondeforming Ketos is well suited not only for 
most tool steel applications such as gauges, dies, and taps but 
also for close-tolerance, wear-resistant parts like the actuator 
bar shown in the induction heating unit above. The thin con- 


tact edges of this particular part withstood a “life test” of over 
4-million high speed blows. No other steel tested lasted more 
than 1-million cycles before it chipped and failed. 

If Ketos sounds like the steel you should be using, call your 
nearby Crucible warehouse. Stocks of Ketos and dozens of 
other special tool steels are large, delivery fast. Crucible Steel 
Company of America, The Oliver Building, Mellon Square, 
Pittsburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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Duplicate complex curves... quickly... easily... with the Lodge & Shipley 


DUAL TRACE 


lathe and all-hydraulic 360° control 





The machining of complex contours on the sales engineering department. For details, 
periphery, bore or face of a workpiece is the write: The Lodge & Shipley Co., 3055 
job for which the Lodge & Shipley DUAL Colerain Ave., Cincinnati 25, Ohio, 
TRACER was perfected. In addition to this a 

facility, the DUAL ‘T'RACER can handle con- 

ventional tracing jobs or can be changed over 

almost instantly to standard lathe operation. 

This versatility removes the DUAL TRACER 

from the limited use that makes the “‘special 

lathe” an uncertain investment. 


Chances are the DUAL TRACER can do your 
job faster and more economically. Consult our 


your LODGE-ical choice ... lodge = Ghipley 
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SUNDSTRAND 
VERTICAL TRACER. 
RIGIDMIL 
PROVIDES 3-DIMENSIONAL 
CONTROL 


Power and rigidity of the new Sundstrand 
Vertical Tracer Rigidmi!l make it ideal for 
teking irregularly shaped cuts in either 
ferrous or nonferrous metals. 


AUTOMATIC LATHES SIMPLEX RIGIDMILS 1 DUPLEX RIGIDMILS 


im 


AE 
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SIMULTANEOUS control of horizontal, vertical, 
and cross feed is an outstanding feature of the new 
Sundstrand Tracer Rigidmil. Adequate power for 
milling from the solid is provided by the 30 hp 
milling head. You’re sure of being able to use the 
right cutting speed for machining ferrous or non- 
ferrous metals with either HSS or carbide because 
the Vertical Tracer Rigidmil has both wide speed 
range and rigid construction. 


Vertical spindle head has a low speed range of 52 to 
307 rpm at a maximum of 15 hp and a high speed 
range of 338 to 1990 rpm at 30 hp maximum. Speed 
range required for a particular machining job is 
selected with the two-position lever conveniently 
located on the side of the head. Additional speed 
changes within the range selected are made by pick- 
off change gears. 

Head is mounted on vertical ways of a cross-traveling 
column. The vertical travel of the spindle head is 20” 
and cross-travel is 24” (12” either side of table 
centerline). Machine and template tables both have “ee ae 


T 4 P | Cc A L Cc U T Ss Here are only a few of the irregularly shaped cuts that can be made on parts such as 
bulkheads, wing spars, wing caps, etc. in either ferrous or nonferrous metals 
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Sizable cuts are readily handled when machining steel because 


' - ‘ : 
machine combines high horsepower with rigid construction. a working surface of 18” x 90". Machine table travel 


is 60". Head carrier cross feed and table longitudinal 
feed are infinitely variable between 0 and 28 ipm. 
Both have a rapid traverse rate of 80 ipm. 


The pencil-type stylus control can be set for either 
3-dimensional tracing or for 360-degree tracing in 
the horizontal plane. When using 360-degree tracing, 
depth is controlled precisely by means of eight man- 
ually selected, adjustable vertical stops. The valve 
has a quick-change stylus chuck and manual adjust- 
ment for limiting maximum feed rate. 


Wore “racer Wihling Pacts 


. using the new Vertical Tracer 
Rigidmil are contained in Bulletin 
181. Write for your copy today. 


SPECIAL MACHINES 


' Machine Tool Co. 
2533 Eleventh St. « Rockford, Ill., U.S.A. 


TRIPLEX RIGIDMILS 


aS RE A, Ree 
Ee ee 
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"Engineered Production” Seréice 


FOR BROACHING 
ré) Qa 


American's “Engineered Production” Service 

. gives the broach-user the complete 
three-part service that is essential to ob- 
tain the most practical broaching meth- 
od. Years of design and production 
engineering experience, unavailable at 
any price, are effectively added to your 
staff at no extra cost. 


THE JOB — Broaching the LD. of 
transmission brake sleeve parts, two at 
a time, in a fully automatic cycle with a 


high production rate required. 


THE RESULT—300 completed parts 
per hour in an electrically controlled 
and interlocked automatic cycle. 


BROAGHING 
STATION 


Broaching Tools Three Way 


It takes 


PROPER BROACH 
TOOL DESIGN 


Top-quality results on any broaching oper- 
ation require starting the job with design 
of the broaching tool itself. In solving this 
all important first step, American Broach 
considers stock removal, length and width 
of cut, finish tolerances required, etc. High- 
quality work and long tool life result be- 
cause broach and machine are designed to 
operate as a team. In this installation the 
two broaches move downward simultane- 
ously during the cutting stroke. Next, the 
table indexes and the two broaches are 
returned to retriever automatically for re- 
turn to starting position for the next broach- 
ing cycle. 


AUTOMATIC 


BS ttt. + 
aS 


AUTOMATIC 
LOADING 
STATION 





Single Ram Horizontal 
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'to give you 


oX-Yo] am olaolohdal lilo Mm l-larelarlelila: 


SPECIFYING THE 
RIGHT MACHINE 


Production rate required, length 

and speed of stroke, relationship 

to other production machinery, 
available floor space, etc. determine the 
selection of the broaching machine cap- 
able of doing the best job. At American, 
machine selection follows design of the 
broaching tool. This vertical hydraulic 
internal pull-down machine is provided 
with separate hydraulic circuits for ma- 
chine operation and index unit. Part 
elevator is motor-driven, uses air cylinder 
for parts loading. 


SUNDSTRAND 


x 


Duplex Ram Presses 
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EFFICIENT FIXTURING 


Whatever your parts geometry or hourly 

needs, fixturing by American Broach 

forms the vital third link in the pro- 
duction chain. As shown in the close-up, two 
parts are loaded at a time in the eight-station 
dial type indexing fixture. Discharge is auto- 
matic as parts ride off skid plate and drop into 
discharge chute. This installation is another 
example of how “skills” built into the tool, 
machine, and fixtures make sure that produc- 
tion schedules can be maintained even with 
inexperienced operators. 


Get more facts in American’s 
Pull-Down Bulletin A116. Write 
for your free copy today. 


* 


BROACH & MACHINE DIVISION 


SUNDSTRAND MACHINE TOOL COMPANY 
ROCKFORD, ILLINOIS 





TwoO MORE’ A Li. 


The new 21” and 24” LeBlond Regals give you 
capacity, speeds and horsepower you'd find in more 
expensive heavy type machines offered by other 
builders—and at one of the most attractive prices 
LeBlond has ever offered ! 


Here’s the rundown. Standard 7's HP, optional 10 HP 
for high speed ranges in both models (see chart); 
electric clutch and brake; feed reverse at the apron; 
heat-treated gears in head, quick-change box and 


——— aan = 
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apron—plus all the famous big-lathe features that 
have made LeBlond Regals production favorites from 
coast to coast. 

Headstock uses the same combination gear-belt drive 
construction that proved itself on the famous LeBlond 
Dual-Drive and is now incorporated on our new 16” 
heavy-duty lathe. Bed has hardened and ground re- 
placeable steel ways like the ways on our larger ma- 
chines. They are fitted according to the compensating 


L 


| New 21" and 24’ 


| 


a =—6aa __ 


as 


*This makes five new lathes 
introduced by LeBlond so far this year! 
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veeway principle to insure better distribution of forces 
for proven long-time accuracy and minimum wear. 

Again, like higher-priced lathes, Regals are equipped 
with both feed rod and preloaded precision leadscrew 
for continued accuracy in thread chasing. Other big- 
lathe features— 3 bearing spindle. Automatically- 
lubricated quick-change box. Wide carriage bridge 
with ample bearing surface. Rugged tailstock with 
plug clamping. In addition, you get general dimen- 


NEW Lx 


sions and construction details patterned after LeBlond 
heavy-duty engine lathes. 


All of LeBlond’s 70 years of experience has gone into 
the design and building of these new Regals. Only 
from the builder of a complete line of lathes can you 
get a low-priced lathe with ali these big-lathe features. 
Get full details on the new 21” and 24” LeBlond Regal 
Lathes. See your LeBlond Distributor or write —Ask 
for Bulletin R-205A. 





i 
4 yy Exclusive LeBlond 
ni 


Combination Gear-Belt Drive 


Regal lathes deliver up to 10 H.P.! 
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STANDARD AND OPTIONAL SPEED RANGES 
21” and 24” REGALS 





12 Standard Speeds: 





18, 25, 35, 49, 70, 98, 136, 192 rpm. 
260, 362, 510, 720 rpm. 


Gear Drive 
Belt Drive 





12 Optional Speeds: 





27, 38, 53, 74, 105, 146, 204, 288 rpm. 
390, 544, 765, 1080 rpm. 


Gear Drive 
Belt Drive 














.. cut with confidence 


THE R. K. LEBLOND MACHINE TOOL COMPANY 


Cincinnati 8, Ohio 
7B 
Q. 


World’s Largest Builder of A Complete Line of Lathes for 
More Than 70 Years 
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L:I 
DRILL & 
REAMER 
BLANKS 


MIRROR 
FINISH 


AVAILABLE 
FROM STOCK 


Drill Blanks 
up to %” +.0000”, —.0003” 
over %” +.0000", —.0005” 
Reamer Blanks 
up to %” +.0002”, —.0000” 
over %” +.0005”, —.0000” 


© Fractional Sizes Ys” thru 1” 

© Wire Gage Sizes #1 thru #80 
@ Letter Sizes A thru Z 

e Complete Sets 

Any size from .0135” thru 1.0000” ! 


“the reamer specialists” 
LAVALLEE & IDE, INC. 
CHICOPEE, MASS. 


otters... 


Involute Templets 


Dear Sirs: 

In your Reference Book Sheet, 
“Layout of Involute Templets” by 
James W. Duffy (AM—Dec 3 ’56, 
pl63) there are several shortcom- 
ing that invite severe criticism: 

1. I full-heartedly agree with Mr 
Silvagi’s letter (AM—Jan 28 ’57, 
p98) rejecting Mr Duffy’s cum- 
bersome and confusing plotting 
method, which is inferior in every 
respect to the simple tracing of the 
involute by either its polar or rec- 
tangular coordinates. 

2. Under these circumstances, I 
can understand but not condone 
Mr Duffy’s failure to mention to 
his readers the existence of very 
complete Tracing Tables, giving 
numerical values of such coordi- 
nates of the involute. 

3. My additional concern is the 
striking similarity of Mr. Duffy’s 
numerical table on p167 with the 
Involute Tracing Chart 16C of 
my copyrighted book, Involuto- 
metry and Trigonometry. This 
similarity is so great, indeed, that 
I had to answer inquiries on the 
identity of the two tables. I found 
these details: 

a. All columns of his tables have 


SHOPMATES 


To American Machinist 
330 W 42nd St, NY 36, N Y 


the same subject as the corres- 
ponding columns in my Chart 16C. 
The fact that he shows minutes 
and seconds in contrast to my dec- 
imals of the degrees cannot change 
the basic identity of the subjects. 

b. His entering column is sub- 
divided numerically into 4 groups, 
each with the same boundaries 
and the same individual numeri- 
cal progress found in my Chart 
16C. Thus, 102 values (out of a 
total of 108) are exactly the same 
as those of my Chart 16C. And all 
numerical values of Mr. Duffy’s 6 
additional lines could have been 
readily read from my Chart 17. 
His additional lines do not change 
essentially the basic identity of 
the structural pattern of the two 
tables. 

c. The aforementioned identity 
could have yielded considerable 
benefits to Mr Duffy. The 102 cor- 
responding @ values of my sec- 
ond column (in degrees and deci- 
mals of the degree) could have 
been used as the basic values of 
his @ column. By additional use 
of Conversion Table No. 3 of my 
book, he could have read there 
(without interpolation) his @ 
values directly in degrees, min- 
utes, and seconds. Thus, he could 


N. Jarvis 
































MAIN REQUIREMENTS FOR NIGHT WATCHMEN: 

1. NERVES OF STEEL 2. NNO IMAG- 

INATION 3. SNEAKERS (FOR RUNNING ) 
Ww. JaMVvis 
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RYORAGUI OE 
Teacee 


to lowest-cost 
parts duplication with 


CINCINNATI 
HYDRAGUIDE 


TRACER LATHES 


Just push this button to provide lowest-cost tracer machining on 
these new Cincinnati Hydraguides® . . . yet there is no interference 
; with standard lathe operation. Everything is on the carriage, but 
Compact design provides shortest hy- nothing is in the way. All controls, template and tool are on the 


draulic linkage for more sensitive control ; Pr : : 
‘ na um Vi . 
requires no additional floor space. operating side for maximum convenience 


Tool is accurately guided by sensitive All the proven Tray-Top features are included, of course . . 
stylus following the easily-accessible flat © PLUS an increase to 5 HP for even greater performance. Here 
template, Automatic duplication... less ig NEW versatility . . . NEW convenience . . . NEW profit 


operator attention . . . lowest tooling cost ,ogsibilities. And it’s still an ECONOMY-PRICED lathe! 
... Minimum tool setting... less scrap... 
towered cost per piece! Ask your C L & T Dealer for the Hydraguide story. Write today 


for full data—catalog H-150. Cincinnati Lathe and Tool Co., 3207 
Disney Street, Cincinnati 9, Ohio. 


“Head of the Class’ Engineering — 


Vm. 


Cincinnati Hydraguide Tracer Lathes are built in 
15" and 18" swing sizes and a wide variety of 
center distances. Tracer mechanism is also available 
for application to 15" and 18" Model LE Tray-Top 
engine and toolroom lathes now in service. 


neg OO 


centeron CiINCinnati lathes and drills 
ENGINE, TOOLROOM, TRACER AND FIXED GAP BED LATHES AND A COMPLETE LINE OF DRILLING MACHINES 





LEADERS IN INDUSTRY MARK WITH NOBLEWEST | ave eliminated a tremendous 


amount of work needed for es- 
tablishing an original column of 


HEAVY DUTY © values. 
If my tables were used as the 


basis for his work, permission 
should have been obtained, and I 
al ome should have been given credit, be- 
cause the copyright is still in force 

on this material. 
MULTI-PURPOSE METAL MARKING MACHINE d. Although the accuracy of Mr 
Duffy’s @ values is considerably 
smaller than that of my @ col- 
umn, it is still sufficient for most 
; purposes of tracing involutes. He 
- a utilized these lower-accuracy val- 
-_— ues for reading his tan-@ values 
from some available 7-place table 
of the tangent functions. Objec- 
tionable, however, is the fact that 
he printed these values with sev- 
en decimals, while the low-accu- 


~ by 
ry a racy of his ® values did not allow 
Zz 


- 


c 


“ 


him to print safely more than 
four decimals of his tangent func- 
tions. The net result is that Mr 
Duffy’s tan-@ column deviates for 
the last 3 decimals from the tan-@ 
values of my Chart 16C. 

I would like to reassure the own- 
ers and users of my book Involu- 
tometry and Trigonometry, that 
my own values are correct and as 
reliable as any other numerical 


Extra large work capacity value of my book. 
Dr Werner F Vogel 


Greater versatility Detroit, Mich 


FEA TURES ; Marks, numbers, graduates, 


embosses 
‘ + Dr Vogel’s book, Involutometry 
Low operating cost and Trigonometry (AM—Sept 12 
Marking the surface of large diameter rings is - 7 °46, p186), was published by Mich- 
just one of the many applications that are be- : = + igan Tool Co, Detroit. It is an ex- 
ing done faster, better and at lower cost in cellent, advanced text and pro- 
many industries today with the new heavy vides detailed numerical values 
duty all-pneumatic Roll-O-Mark. This one ma- for gear calculations. We are glad 
chine can be tooled for marking round or dat 
surfaces .. . precision graduating . . . serial 
numbering .. . knurling . . . and embossing. 
Whatever your needs “an metal int +m Helpful Henry 
Noblewest makes the machines, marking dies, 
and work-holding fixtures for doing mm com- 7h ee 
plete job. And remember, Noblewest Roll- 
Marking is permanently indented marking— 
good for the life of your product. There is a 
Noblewest representative near you. Write for 
new catalog. The Noble & Westbrook Manu- 
facturing Company, 17 Westbrook Street, East 
Hartford 8, Connecticut. 


Cal 





All-pneumatic, Model 365 is the 
heavy duty version of the famous 
Model S50P1. 


OEvVvICcES 


Hupp 


EQUIPMENT FOR MARKING - GRADUATING - EMBOSSING - NUMBERING “Everything's gotta be clean—couple of big 


shots visiting us todayl”’ 
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to take this opportunity to remind 
our readers of its existence. 

Mr Duffy’s comments on the 
points raised by Dr Vogel are 
printed velow—Ed. 


Dear Sirs: 

In replying to Dr Vogel’s letter, 
I will make reference to his sig- 
nificant comments by number and 
letter: 

1. The factor of confusion is a 
matter of viewpoint. Dr Vogel 
looks at the problem from the 
viewpoint of a specialist in in- 
volutometry. On the other hand, 
the engineers and draftsmen who 
have not made a detailed study 
of the subject—the people whom 
I have tried to help with my 
method—would probably find Dr 
Vogel’s method difficult to under- 
stand. 

Our problem is to produce 
workable involute templets for 
checking automotive gears, and 
the method described in the Refer- 
ence Book Sheets has solved the 
problem for us, largely because 
it is put in the language of the 
draftsman, not the language of the 
mathematician. 

3, a & b. I assure you that I did 
not copy or adapt material from 
Dr Vogel’s book. I used a logical 
progression for my table, which 
includes several steps not includ- 
ed in his equally logical progres- 
sion. 

3, d. For all practical purposes, 
the figures in the table are cor- 
rect, and the values shown are 
consistent with the degree of ac- 
curacy indicated, i.e. to the near- 
est second. This is normal manu- 
facturing usage, and it would be 
foolish to work any closer than 
this on a problem of templet lay- 
out. 

Accordingly, column 2 shows 
the values of @ rounded off to the 
nearest second. Then column 3, 
which is labelled “Tan 2,” shows 
the only thing it can show: the 
tangents of the angles noted in 
column 2. 

It is true that the values given 
in column 3 may not be in ex- 
act agreement with the values 
given in column 1, but the percen- 
tage of error is so small that it has 
caused no difficulty in practice. 

I would appreciate comments 
from other readers concerning the 
usefulness of my material. 

J W Duffy 
Cicero, Ill 
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THIS BOOKLET... . 
Simplified Our Tool Planning and 
Helped Us Speed Up Production 


WITH OUR 


and. trucks: 


pie erties 
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Engineers, setup men, operators . . . all find 
helpful information in this booklet,“ Applica- 
tion and Operating Instructions,” furnished 
with every Reed Thread Rolling Attachment 

. and available to manufacturers tooling 
machines for thread rolling. 





It furnishes data to help reduce operating costs 
and produce high quality threads. With this 
booklet, setup men without previous thread 
rolling experience have successfully completed 
the setup for production. 








REED Engineering Service . . . 


e Complete Technical Information for the 
selection of equipment and tooling for your 
requirements. 

e Highly Skilled Personnel to assist with the AMDAD 
initial installation as well as subsequent threading SIZES 
applications. IN STOCK 


Write for Attachment Application Booklet B-101 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 
WORCESTER 1, MASSACHUSETTS, U.S. A. TRAIG 


Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif., Denver, Detroit, Englewood, N. J., 
Houston, Indi lis, Milwaukee, Montreal, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 











LIKE MEETING 
AN OLD FRIEND 


Shop men welcome 
the STARRETT name 


on hacksaws and 
band saw blades 


No name is better known to shop men or more 
respected than STARRETT. It’s the name they insist 
upon when they buy precision measuring tools for 
their personal kits ... the name they recognize and 
welcome when they see it on shop supplies like 


hacksaws and band saws. 


In purchasing for the shop, keep in mind that 

BAND SAW COM . ; 
as CORTON, 6 AN Starrett makes many quality products, all equally 
dependable . . . precision measuring tools, dial indi- 
cators, steel tapes and rules, hacksaws, hole saws, 
band saws, band knives and precision ground die 


and flat stock. 


All of these precision-made Starrett products are 
available through a convenient and reliable source 


of supply — your local Industrial Supply Distributor. 


WHEN YOU MEAN PRECISION 
YOU SAY STARRETT 
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OTHER FINE PRODUCTS MADE BY STARRETT 
“The Name You Know and Trust” 


MECHANICS’ HAND MEASURING TOOLS, STEEL 
TAPES, STEEL RULES AND PRECISION INSTRUMENTS 
The name Starrett on tools is the hallmark of pre- 
cision — a guarantee of accuracy, fine workmanship 
and complete dependability. 


HACKSAWS, HOLE SAWS, BAND SAWS 
AND BAND KNIVES 
Precision made by the World’s Greatest Toolmakers 
for top performance, uniformity and maximum 
cutting economy. 


BIG NEW CATALOG NO. 27 


DIAL INDICATORS AND GAGES 
Standard for quality and precision — a complete 
line for every gaging or production inspection 
application. 


PRECISION GROUND DIE AND FLAT STOCK 


Made in four types, all sizes — air, oil, oil or water, 
and water hardening. Look for STARRETT, the 


mark of precision, on every piece. 


Describes and illustrates the complete Starrett line. 
Ask your Industrial Supply Distributor or write for free copy. 
Address Dept. C, The L. S. Starrett Company, 


Athol, Massachusetts, U. S. A. 


SINCE 1880 
WORLD'S GREATEST TOOLMAKERS 
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MECHANICS’ HAND MEASURING TOOLS AND PRECISION INSTRUMENTS 
DIAL INDICATORS «+ STEEL TAPES + PRECISION GROUND FLAT STOCK 
HACKSAWS + HOLE SAWS BAND SAWS + BAND KNIVES 
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on NEW DANLY DIE SETS 


Danly’s demountable bushings, a new optional feature, are 
easily and quickly removed or installed . . . and an ideal 
companion for Danly’s removable guide posts. Check these 
advantages: first, die maintenance work or grinding is hours 
faster when posts and bushings can be removed; second, sev- 
eral sets of interchangeable guide posts and bushings can be 
stocked for any die set to make die set inventory more flexible; 
third, because no pressing of posts or bushings is involved in 
assembly, the highest degree of precision is assured. A leading 
aircraft manufacturer reports that Danly Die Sets equipped 
with demountable bushings and removable guide posts per- 
mitted interchange of guide posts while holding closure ac- 
curacy within .0005”. 


These new demountable bushings provide exceptional resist- 
ance to wear, too, especially when used in combination with 
Danly MICROME chrome plated precision guide posts. No 
matter what your specific requirements are, you'll find that 
Danly Die Sets work best for you. 


Leading industrial distributors and 
Danly branch assembly plants—located 
in all major tooling centers—stock 
Danly Die Sets for fast delivery. 


quick change demountable bushings 


DANLY MACHINE SPECIALTIES, INC. 
2100 South Laramie Avenue 
Chicago SO, Illinois 


American Machinist + July 15, 1957 





@ Spot news... 


“Unleveling increase” is Boeing’s term for compensation to its engineers “for 
previous years, when salaries of beginning engineers increased faster than those 
with more seniority.” The increase, determined on a sliding scale from 0 at $572 
to 2% at $700 or more, covers some 5700 employees at Boeing Seattle and 1300 
at Wichita, is in addition to a straight 4% salary increase. 


Two-speed clutches are under development by several press builders, are ex- 
pected to increase productive strokes per minute as much as 50%. 


Union shop agreements will be the prime bargaining table objectives of LAM in 
dealing with West Coast aircraft plants. Other major issues to come up next 
spring: (1) special contract provisions for skilled tradesmen and salaried tech- 
nical employees, with a percentage raise for everyone rather than a cents-per-hr 
increase, (2) a general attack on downgrading and job reclassification, and (3) a 
request that the government require aircraft prime contractors to institute ap- 


prentice programs. 


A stainless steel superior to any developed in this country is claimed by the 
Russians. Reportedly heat-resistant to 1562 F, the alloy contains 13% chromium, 


4% nickel, and 9% manganese. 


Military budget cutbacks have caused the Navy to cancel contracts with Lock- 
heed for an improved long-range early warning plane, and with Douglas for a 
new carrier attack plane. Orders for Martin Seamasters have been cut, too. 


Drop forging industry is growing at such a rate that several firms alone last year 
had sales exceeding those of the entire industry 25 years ago. The industry’s 
1956 sales of $693 million will grow to $850 million by 1961, will top $1 billion 
by 1964-65, Association president C H Smith, Jr, predicts. 


WOC’s—the government’s unpaid executives from industry—from now on will 
be barred from policy-making division directorships. Now, they’ll serve under 
government career officers for six-month terms. 


Nearly 25% of all West German overseas investment has gone into Brazil since 
1950—some $75 million in all—mostly into development of automobile, parts 
and steelmaking facilities and chemical plants. 


Computer controlled flame cutting machine developed in England features fully 
automatic profiling, automatically controlled gas supply and ignition, pre-heat 
flame monitoring, nozzle-height sensing and head rotation. 


West Germany will trade with Red China on the same basis as with Russia, i.e., 
207 items (machine tools, construction and mining machinery, precision and op- 
tical instruments) will go off the embargo list. 


Device that takes an engine’s pulse at any running speed, the Pulse Synchronized 
Unbalance Indicator (PSUI) is in limited use for quality control on General 
Motors assembly lines, detecting and correcting unbalance to lower limits than 
ever before achieved. 


Spot index to major News stories .. | 
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Increases Production, 
Keeps Accuracy 


Back-bores and Chamfers 
Differential Cases 


If you want to increase production, yet maintain 
.0005” accuracy, get an Ex-Cell-O Two-Way Pre- 
cision Boring Machine. That's the opinion of an 
automobile manufacturer. 

Right now this machine is performing back-boring 
and chamfering operations inside steel automotive 
differential cases for this company. Boring bars enter 
the case on the center line of the bores, then move 
5/32” off center, perform the cutting operations, 
then withdraw after returning to the center line. 
Two cases are machined at the same time. 
Ex-Cell-O Way Machines perform as one, two, 
three, and four-way assemblies with exceptional 
versatility. 

These machines adapt smoothly into automated 
lines, too. See your Ex-Cell-O representative or 
write Ex-Cell-O, Detroit. 


CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS «+ GRINDING AND BORING 
SPINDLES + CUTTING TOOLS + RAILROAD PINS AND BUSHINGS + DRILL JIG BUSHINGS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 


57-24 





Washington ... 


Steel price furor... 


A new government report on productivity, 
prices, wages and profits is contributing to the 
controversy over inflation. 


The new study, published by the Joint Economic 
Committee of Congress, comes at a time when 
the Democrats, who control Congress, are get- 
ting ready to dig deep into administered pricing 
in industries in which, they say, prices do not 
readily respond to changes in supply and de- 
mand, but are fixed by price leadership of one 
or more big companies. 


The productivity report lends support to union 
contentions that recent steel price increases have 
been more than enough to cover the cost of steel 
worker pay increases. 

On the other hand, the figures also show that 
payroll cost per ton of steel rose during 1956. 


Senator Kefauver’s Anti-Monopoly Committee 
will be sure to enlarge on the indications that, 
in general, price increases seem to occur ahead 
of wage increases. 

The Staff of the Joint Economic Committee— 
the real assemblers of the information—hope 
that some agency will be encouraged by their 
first step to take on the job of keeping produc- 
tivity information up-to-date from here on. 


Military buying probes... 


The longtime political hot potato—military pro- 
curement—is once again a Congressional issue. 
It takes on added significance while (1) Air 
Force brass warn of lesser numbers of contract- 
ors and fewer weapon systems in the near fu- 
ture because of the missile transition, and (2) 
the new ceiling slapped on military expendi- 
tures recently generates cutbacks, stretchouts, 
and cancellations. 


First off has come Hebert’s Report on adver- 
tised vs negotiated military procurement (see 
p174). Now, Senator George Smathers (D, Fla), 
chairman of the Senate Small Business Sub- 
committee on Government Procurement, has 
started an investigation of how the Pentagon 
small business policies are working out. 


Hebert’s newest project is a probe of engine 
producer profits—along the lines of last year’s 
inconclusive investigation of airframe maker 
profits. In the works for early next year is a 
Hebert investigation of military subcontracting. 
Hebert talks of “insufficient government super- 
vision” over miltary subcontracts, says “that’s 
where the gold is.” He wants to determine the 
degree of competition that exists for subcon- 
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tracts and the profits made by primes on work 
performed by subcontractors. 


Cordiner proposals tied up... 


The much-vaunted Cordiner Plan for wide- 
scale pay boosts and new fringe benefits for 
military and civil service scientists, engineers, 
and skilled’ technicians in the Defense Dept 
doesn’t seem to be going very far. 

The administration has put the damper on 
Pentagon attempts to carry out the key Cordiner 
proposals because of its “inflationary” effect on 
government spending. The Pentagon has been 
allowed only to provide “proficiency pay 
bonuses” of about $30 monthly to enlisted tech- 
nicians with the most critical skills—engine 
mechanics, missile maintenance men, etc. 

But the issue is being kept alive by politicking 
or military partisans. At least two bills have 
been introduced in Congress to implement most 
of the Cordiner proposals, and a Senate probe 
of the report has been scheduled. 


Industrial security proposals... 


Proposals to revamp the federal loyalty- 
security program—including rules on defense 
contractors—have been outlined by a 12-man 
commission on government security. One major 
proposal is for uniform industrial security rules 
for contractors. Right now, plants working on 
separate contracts for the Army, Navy, and Air 
Force are covered by different systems of secur- 
ity regulations, are tied up in duplicating sets 
of red tape on clearances, fingerprinting, in- 
vestigations, and other paper work. 


Another key recommendation is to scrap the 
“Confidential” classification for government 
documents to reduce the “overclassification of 
information which retards scientific and techno- 
logical progress and (which) may deprive the 
nation of lead time that results from the free 
exchange of ideas.” 

More specifically, the Commission calls for 
tighter personnel security clearances for de- 
fense contracts and provision for prehiring 
clearances. It also (1) puts the kibosh on legis- 
lative proposals to bar employees who’ve not 
been cleared for security from any work in a 
defense plant, (2) would not allow denial of a 
security clearance to be the basis of an unfair 
labor charge or uf arbitration, and (3) pro- 
poses relaxation of the “Need-To-Know” Test, 
under which classified documents are made 
available only to persons directly involved. 


103 














PRECISION 
PERFORMANCE... 


To the archer, precision performance means 
a smooth, effortless draw; 
a gentle, shock-free release; and riflelike accuracy 


in hitting the bull’s-eye of the target 


ite) tap users, precision perf« gaile lal @ mil -telab 
production-line continuity, better threaded parts 
increased tap life and BAY STATE! 


Bay State Tap & Die Company 
Mansfield, Massachusetts ‘*'* 


On the nearby shelves of your Industrial Supply Distributor 
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Stability at last? 


Detroit is pleasantly pondering whether the 
jagged line that has marked auto sales in the 
last few years is finally straightening itself out. 
Steady sales during the April-June quarter have 
prompted automakers to raise their third quar- 
ter production sights. 


Detroit has planned to turn out some 1,125,000 
cars during the third quarter, now plans to add 
75,000 units. Brightening prospects for the us- 
ually slack summer months stem from continued 
strong sales in June, which trimmed inventories 
to about 750,000 units—enough to last dealers 
36 days at current sales rates. 


Even without a spring upturn, production held 
up well in the second quarter, with volume 
pegged at 1.58-million units—just under a pre- 
dicted solid 1.6-million units. 


Although auto stocks-on-hand as of July 1 were 
slightly above year-ago levels, automen feel no 
alarm. They actually plan to enter the cleanup 
period that precedes new model introductions 
with more cars than they had in 1956. 


The industry built 1.04-million cars during last 
year’s third quarter. Then, as production tailed 
off, the stock phrase around Detroit was “re- 
duced production to bring inventories into line 
with demand.” This year it’s being rephrased to 
“steady production to keep inventories in line 
with demand.” 


July assemblies are figured at about 500,000 
units, in spite of the two-day July 4 holiday, and 
a tapering off among medium-priced makes. 


Taking up the slack are slight upward revisions 
by Chevrolet, Dodge and Plymouth—plus a pro- 
duction start at four of five Edsel plants July 15. 
July 1, incidentally, marked production of the 
5-millionth unit of the model year. Dodge took 
advantage of the milestone to turn out Chrysler 
Corp’s 1-millionth auto on the same day—keep- 
ing the company up to its 20% market goal. 


Company production notes... 


At General Motors, all plants except Chevrolet 
were down over the July 4 holiday. Chevvy 
closed down on the fourth, got back into pro- 
duction on the fifth, everywhere but at Bloom- 
field, N J. 


Buick suspended operations at Flint from July 
3 to July 15 for “annual inventory,” idling 
11,000. Buick, Olds and Pontiac all figure to 
lose from 3 to 6 production days at branch as- 
sembly plants during July. 
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GM points up the current trend in production— 
slackening off the medium price lines but keep- 
ing the low-priced models rolling. Chevrolet’s 
June output approached 127,000 units—nearly 
3000 more than in June ’56. 


While Pontiac in June ran about 3000 units over 
the comparable period last year, Olds at the 
same time fell below year-ago levels, and Buick 
was 10,000 units under June 1956 levels. 


But Cadillac continues on its merry way, oper- 
ating at near capacity on a five-day week. 


Ford is pacing the low-priced field, hopefully ex- 
pects to best Chevrolet this year. Ford edged 
Chevvy by slightly more than 1000 units in 
June, had a margin of almost 28,000 cars for the 
calendar year as of July 1. But the two name- 
plates are running neck and neck on a weekly 
basis. 


Fourth Quarter Is Crucial .. . 


Fourth quarter sales may well tell the story, 
with Chevrolet throwing a brand new car into 
the ’58 introductions (Ford was “all new” this 
year). Mercury cut back to 20,000 units during 
June—its lowest output of the year. 


Four of Edsel’s five plants swung into action 
this month. Its fifth, at Wayne, Mich, will start 
rolling in August. Lincoln will close out its 1957 
model run at Wayne July 31, is steaming ahead 
to stockpile enough cars to carry it through the 
last week in October, when its 58’s come out. 
Production of 1958 Lincolns will start August 1 
at Novi, Mich. The Thunderbird will be pro- 
duced there, too. Both nameplates will have 
unitized bodies. 


At Chrysler, all lines were stilled over the 
Fourth but both Plymouth and Dodge revised 
schedules upwards for the third quarter. 


Total passenger car output for the company was 
almost double that for June 1956 (111,689 units 
as against 63,304), and for the first half of this 
year, Chrysler has chalked up 721,900 units 
against 474,000 for the same period last year. 


Only De Soto weakened—its 7000-plus units in 
June was the weakest showing this year. 


At American Motors, the “senior” lines—Hud- 
son and Nash—continued in the doldrums, but 
the Rambler set an all-time monthly output rec- 
ord in June. 


Walkouts at Studebaker-Packard pulled produc- 
tion down to around 4500 units in June, for the 
lowest figure this year. Look for S-P to shut 
down for almost two weeks in mid-August. 
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At the touch of a switch, unit rotates 
and indexes correct order to delivery 
position. It’s fast, accurate and multi- 
plies floor space efficiency. Power is a 
4 H.P., 115/230 volt, 60 cycle, 1 phase 


Master Right Angle Gearmotor. 











ANOTHER 


DRIVE REQUIREMENT 
MEETS ITS MASTER 


You look at a motor application in an ad, and 99 times out 
of a hundred first thing you say is, “But my problem’s dif- 
ferent.” Here, it’s 100 to one you'll be right. 


Point is the manufacturers of this fast, efficient and extremely 
ingenious dry cleaning storing mechanism told Master what they 
needed. Light, geared-down, steady power, full start, positive stop. 
And whenever the attendant in a progressive shop so equipped dials 

your pants, a Master Gearmotor delivers the goods. 

And Master can deliver the goods for you! Master components can 
be integrated in any combination to give you the right horsepower, 
right shaft speed, right mounting features, in a single, efficient 
compact unit. See Master for your drives! 


Motor Ratings... 4% to 400 H.P. All phases, voltages, frequencies. 

Motor Types.....Squirrel cage, slip ring, synchronous, repul- 
sion-start induction, capacitor, direct current. 

Construction._..Open, enclosed, splash-proof, fan-cooled, ex- 
plosion-proof, special purpose. 


Single-speed, multi-speed, and variable speed. 
Horizontal and vertical, with or without flanges 
and other features. 

Features______... Electric brakes (2 types) —5 types of gear re- 
duction up to 432 to 1 ratio. Mechanical and 
electronic variable speed units—fluid drives 
—every type of mounting. 


Power Drive 


MASTER ELECTRIC MOTORS 











Machine tools -.- 


Machine tools for Poland... 


Poland is soon to be designated as one country 
behind the iron curtain to which machine tools 
and other production equipment can be shipped 
by U S builders. 


Negotiations looking toward such action are now 
in progress in Washington. 

It apparently is the intention of our government 
and our allies to help Poland develop her in- 
dustries, especially her metalworking opera- 
tions. 

It is believed that certain types of machine tools 
made in this country will be allowed to be 
shipped to Poland without a validating license. 


The whole subject of possible easing of the ban 
on shipments of critical machines to eastern 
Europe is now under review. 


The barriers are likely to be let down to some 
extent the next 60-90 days. Not that Washing- 
ton will permit every kind and type of machine 
tool to be sold to Communist customers. There 
still will be a blacklist. But it will contain few- 
er items than the present list. 

There is no prohibition on shipment of some 
types of U S machine tools to iron curtain coun- 
tries right now. But it is not as easy as it sounds. 


The builder must apply for an export license to 
the Machine Tool Section, Producers’ Equipment 
Division, Bureau of Foreign Commerce, Depart- 
ment of Commerce, Washington, D C. 


Each case is examined on its own merit. There 
are no hard-and-fast rules. Builders are counted 
upon to be alert to what types of machines can 
be looked upon as “presumptive of approval,” 
as one government official puts it. The fact is 
that the builder has to “play it by ear.” 
Washington makes clear one point: Red China is 
not included in the territory behind the iron cur- 
tain to which U S machines can be shipped 
either now or in the near future. 


Russian technical mission here... 


A Russian technical mission is in this country 
at the same time that discussions are in progress 
about permitting machine tool shipments to east- 
ern Europe. The Deputy Minister for Heavy In- 
dustry and the Deputy Minister for Machine 
Tools are reported to be with the mission. 


The mission came here to set up an exhibit of 
Russian industrial goods at the Oklahoma State 
Fair. Mission members are visiting U S plants 
wherever they can get permission. But many 
factories are out-of-bounds for security reasons. 
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To build U S machines in Italy... 


With an eye on markets in western Europe and 
in other soft-currency areas, a prominent mid- 
west machine tool builder is reported to be ready 
to establish a ¢ompany in Italy. 


At the beginning, its machines will be built by 
a well-known Italian machine tool company. 


Another U S machine tool builder is about to 
announce formation of a British subsidiary. It 
is planning on making its machines in a plant 
just south of Glasgow, Scotland. 


British lathes pushed here . . . 


A small, low-priced British engine lathe is mak- 
ing a dent in the U S market, particularly on the 
West Coast, reports say. 


The lathe is being sold through a U S manufac- 
turer, who is using his own nation-wide list of 
distributors as selling agents. 


Greatest appeal seems to be to small shops with 
limited resources. These shops often buy used 
machines. The importer of British lathes is of- 
fering them a new machine at a low price. 


British machine tool builders exported to this 
country almost $3.3 million of machines in the 
first five months of this year, compared with 
$1.4 million in the same period of last year. 


Competing with a U S company for an order in- 
volving several large lathes, a West German 
builder is reported to have flown two prospec- 
tive U S customers to his plant and back for 
free. 


Japanese buy U S machines... 


Japan has recently attracted attention of some 
machine tool builders. Orders have come in re- 
cent months from automobile and aircraft en- 
gine makers in Japan. These makers favor 
American machine tools over German. 


High-production machines are about the only 
ones that can be sold to Japanese customers. 
Standard machine tools now are being made in 
sufficient numbers by Japanese companies, re- 
ports say, to supply the domestic market. 

In at least one case, a Japanese builder has made 
and delivered to a Japanese user a transfer type 
machine. But the machine is said to be far from 


satisfactory. 





speeds operation 


and set-up on 
new Rockford 


hydraulic silotter 


All longitudinal, transverse and rotary movements are 
selected and operated from the push button station of 
this new Rockford hydraulic Slotter. 


The ram lock is pendant operated and ram stroke length 
and position are completely push button controlled. 


Two-speed table traverse is available, enabling the 
machine operator to position the work to a few thou- 
sandths, without manual movements, although manual 
control of all movements is available from either side 
of the machine. 


Fuli hydraulic drive provides two cutting ranges, one for 
high speeds and low cutting forces; the other for slow 
speeds and heavy cuts. 


Get full details on this new hydraulic slotter from any 
Rockford Machine Tool Co. representative, or write 
directly to us. 
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MODEL SM 
36” 48” 60” Stroke 


Counterbalanced pendant control covers 
240° range. 


Hydraulic Feeds and speeds, infinitely variable. 
Built-in Dividing head with Power Indexing. 


Predetermining counter saves labor in rotary 
positioning. 


ROCKFORD MACHINE TOOL CO. 
2500 KISHWAUKEE STREET * ROCKFORD, ILLINOIS 


HYDRAULIC 
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.».and avoid costly rejects 


Where a soluble oil emulsion is required for machining 
precision parts, depend on Texaco. For Texaco Soluble 
Oil emulsions contain an extremely effective rust inhibitor 
which safely protects all surfaces. Better finish is assured. 

Texaco Soluble Oil emulsions remain stable, which 
means cutting efficiency stays high under all conditions. 
Tools last longer—give greater production between 
regrinds. What’s more, operators like the way Texaco 
Soluble Oil emulsions keep their machines clean, with 


far less maintenance. 


WELLE L4s 


acct 


These are good reasons for machining with Texaco. 
There are many others. And there is a complete line of 
Texaco Cutting, Grinding and Soluble Oils to help you 
do a better, faster job, at lower cost. A Texaco Lubrica- 
tion Engineer will be glad to help you select the proper 
ones for your applications. Just call the nearest of the 
more than 2,000 Texaco Distributing Plants in the 48 
States, or write: 

The Texas Company, 135 East 42nd Street, New York 
17, New York. 


CUTTING, GRINDING, 
SOLUBLE AND 
HYDRAULIC OILS 
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Whats ahead --- inMetatwor 


No marked summer letdown... 


With due allowance for vacation shutdowns, 
this summer will be a period of very high op- 
erations throughout the metalworking industry. 
There will be no marked letdown from the rate 
that prevailed in the second quarter. And pros- 
pects are favorable for the fall months. 
Various indexes that measure metalworking’s 
future schedules have held up remarkably well, 
but in some cases have drifted downward. 

New orders for production tools, supplies and 
equipment, placed by distributors with manu- 
facturers, have dipped 4 points to 199 on the 
index of the American Supply and Machinery 
Manufacturers’ Association. Nevertheless incom- 
ing business still is twice the 1948 average. 
New orders for gears in May were 18.7% great- 
er than in the preceding month, American Gear 
Manufacturers Association reports. 

Steel mills say that they will operate around 
80% this month, will go a little higher in Aug- 
ust, and will move up further in September. 


Freight car building thriving... 


Railroad equipment production is averaging 
about one-third higher than a year ago. About 
50,000 freight cars were built in the first six 
months of this year. Backlogs of freight cars are 
declining, as new orders run behind shipments. 
Chances are that freight car deliveries the last 
half of 1957 will be a little below those in the 
first half. Year’s total probably will be around 
90,000 cars, compared with 67,500 a year ago. 
Output of aircraft and parts promises to be some 
15% ahead of 1956 for the current year. 


1955 
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A leveling off of plane orders is expeeted, how- 
ever, as a shift is made gradually to missiles and 
long-range aircraft. 

Production of aircraft and parts has been steady 
all year. 

Dollar volume of shipments of construction ma- 
chinery should run at least 10% above 1956 right 
through the present year. Physical volume will 
be up about 4%. 

New orders for construction machinery continue 
better than they were a year ago, but are far 
short of expectations. 


Farm equipment looking up... 

An increase is in prospect in farm equipment 
sales. Output has been increasing month by 
month, and it appears that total shipments for 
1957 will be 8% above last year. 

Dealers’ stocks of farm machinery are relatively 
low compared with sales. Exports have been 
gaining, while farm income in this country is ex- 
pected to be up at least 4% from 1956. 

Makers of electrical apparatus are enjoying the 
biggest year ever. Production has been 8% high- 
er than a year ago. It probably will be better 
than that for the year as a whole. 

New orders are off, however, but backlogs still 
are substantial. 

Shipments of major electrical appliances, by 
contrast, have been very disappointing. Refrig- 
erator production was off 12% in the January- 
June period, vacuum cleaners 3%, washers and 
ranges 25%. Applicance output for the year is 
likely to be down at least 10%. 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRODUCTION 


BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 


JUNE MAY APR. 
175 Esti- Pre- Re- 
mated liminary vised 


Total index 175 175 176 





Machinery 152 


Electrical 
Machinery 196 


127 


Other 
Transportation ... 145 


Other 
Metalworking .... 145 
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AMERICAN MACHINIST INDEX 
OF METALWORKING PRICES 











JUNE MAY APR MAY 
Esti- Pre- Re- Year 


mated liminary vised Ago 
Total 152) 


Index 152.0 152.0 151.9 143.9 





Metalworking 
Machinery 176.9 176.5 165.0 


Other Machinery 
exc. Electrical .. 161.1 160.6 151.0 


Electrical 
Machinery ...... 153.9 153.9 142.6 


Fabricated Metal 
Products 143.3 143.4 137.5 
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Second half of 57 should show an upturn... 


Slow decline in industrial production over the come, have been firming up consistently, are at 
last several months is being offset by rising con- levels 4% ahead of those a year ago. 
sumer incomes and a resulting increase in retail 
sales and consumer buying. Prices still rising a 
Both the fall-off in industrial output and the Consumer prices, however, continue to rise 
climb in consumer income and buying have been steadily, with the purchasing power of the dol- 
very, very gradual—an indication that the cur- lar reaching an all-time low of 96¢ (1953=$1.00) 
rent economy is a stable one of checks and bal- in May. And no leveling off is in sight. 
ances, unlikely to make any startling movements Total government spending, which is expected to 
either upward or downward for a long time to have noticeable effects on this year’s economic 
come outlook, now looks as though it will continue to 
Industrial production, for example, has declined rise throughout the rest of the year. 
only one point a month for several months on This factor, teamed up with an anticipated in- 
the Federal Reserve Index. Personal income, at crease in capital spending, with increased con- 
last report (May) was running at an annual sumer buying, and with the fact that trimmed- 
rate of $340.4 billion—$17.6 billion ahead of down inventories will require replenishment la- 
May of last year, and up $5.4 billion since the ter on this year, all indicate that early-in-the- 
beginning of this year. year predictions still hold true—second-half 
Retail sales, following the rise in consumer in- business will be better than in the first half. 
RE MEE OT TT 
WEEKLY BUSINESS INDICATORS Week eWeek” Age 
Business Week Index of Activity (1947-49—100)* 148.8 147.9 
Steel ingot production (thousand tons) » seed 2,024 2,150 
Electric power output (million Kilowatt hours) .... ms N.A. 12,337 
Production of automobiles and trucks re 157,399 151,151 
Engineering construction awards (Eng. News-Record, millions) aes $483.6 $330.2 
MONTHLY BUSINESS INDICATORS Lotest Preceding 

: Month Month 
Refrigerators sales (thousands of units) “Fet® 294 284 
Vacuum cleaners sales (thousands of units) .... 313 431 
Washers sales (thousands of units) . of 286 320 
Household electric ranges sales (thousands of units) oe 86 79 
Radio production (thousands of units) eel Seen 1,011 1,265 
Television production (thousands of units) .... oe aia 560 465 
Gear sales index (1947-49=—100) ee 262.4 239.5 
Foundry equipment new orders index (shipments, 1947- 49= -100) wees 127.0 188.4 


* Seasonally adjusted 
N.A. not available 
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Conomatics 
Provide Radial 
Screw Adjustment 
of Forming ) 
Tool Slides 


Models 256” LA, 314” AD, 5“ KL, and 514” KR Conomatic Four 
Spindle Bar Machines are equipped with a number of quick 
job-change features. One of these is the all-position end attachment 
drive for the mounting of endworking opposed spindles in all 
positions, with independent feed to as many as three 

opposed spindles on a single setup. 


Another feature that is of considerable importance in tooling up is 
the radial screw adjustment of all sideworking slides. Trial cuts 

may be taken to correct diameters with form tools without changing 
the clamped positions of the form tool holders. 


All Conomatic quick changeover models are equipped with dial 


adjustment of the working stroke of all tool carrying slides. 
Besides the Four Spindle machines there are three quick change 


Six Spindle models in %.", 1“ and 154" sizes. 
Write, wire, or phone for literature. 


Conomatic 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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How Designers Solved Fastener Problem 
with Special Armco Stainless Steels 


eee ae rca Wi 


They look alike. But only the fastener with the Armco 17-4 PH and 17-7 PH parts (right) can be used up to 900 F. 


Armco 17-4 PH and 17-7 Stainless Steels give fasteners required strength at 500-900 F, simplify redesign problems. 


When Camloc Fastener Corporation’s customers 
switched from propeller-driven to jet planes, they re- 
quired the same kind of fastener but now it had to 
stand up against temperatures of 500 to 900 F. Here’s 
how Camloc engineers solved the problem with 
Armco’s new precipitation-hardening stainless steels. 
Other materials were considered but proved too ex- 
pensive and too difficult to fabricate. 


Replaced Two Metals 


The body parts of the fastener, formerly made of a 
non-ferrous metal, were replaced with precision cast- 
ings of 17-4 PH. Thinner sections were possible with- 
out loss of strength. 

Four springs made of Armco 17-7 PH strip and 
wire are used in the redesigned fastener in place of 
music wire and high carbon steel parts. The 17-7 PH 
parts not only have the needed spring properties but 
withstand the high heat of jet engines. In addition to 


the excellent mechanical properties and fabricating 
characteristics of both grades, their good corrosion 
resistance was a factor of prime importance. 


Many Design Advantages 


These special Armco Stainless Steels are used in a wide 
variety of products ranging from garbage disposers to 
oil well valves, pump shafts, outboard motors, carpen- 
ter saws and prime components of America’s fastest 
fighters and bombers. 

Consider how you can use the unusual combination 
of properties offered by Armco 17-4 PH and 17-7 PH 
stainless—high hardness and strength up to 900 F, 
simple heat treatment, good corrosion resistance and 
excellent fabricating characteristics. 

Armco 17-4 PH is produced in bar, wire and billets; 
Armco 17-7 PH in those forms as well as sheet, strip 
and plate. Write us today for complete information 
on these special Armco Stainless Steels. 


ARMCO STEEL CORPORATION 


1737 CURTIS STREET, MIDDLETOWN, OHIO 


SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, 
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INC. 


* THE ARMCO INTERNATIONAL CORPORATION 
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Getting tou Know You 


The more your employees know about you, the 
better. Especially if you have nothing to hide. They 
and you will get along more amicably, they will feel 
that they have a personal stake in the business, and 
they will do more and better work. 

That about sums up the reasoning behind a pro- 
gram of employee meetings with management start- 
ed within the past year by a midwest metalworking 
company, which employs about 500 men. 

Every quarter, the general manager personally 
conducts a series of meetings, each limited to 50 
workers. He has a chance, in 10 sessions, to tell his 
story to every employee, who then is free to ask 
questions. 

He gives his men the facts about the company— 
orders on hand, prospects for future business, how 
long the current production rate is expected to last, 


what the work schedule ahead looks like. 


Sometimes he explains why .. . 


and what incoming dollars go for, using effective 
props to illustrate the point. He hazards a descrip- 
tion of depreciation, even to using this vivid bit: 
Whenever one of the company’s products goes out 
the shipping door, there goes with it a very thin 
slice off each machine that has worked on it. 


These employee meetings don’t just happen. They 
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are carefully planned. The general manager chooses 
his topic or topics and then tries out his program on 
his foremen and discusses it with them. They make 
suggestions, 

His next step is to stage the program for the top 
management group. At that point he is ready to 
present it in a series of meetings to all his men. 

He does not turn over the job to a personnel 
director, or to one of his immediate lieutenants. The 
workers appreciate that they are getting information 
direct from the boss himself. He obviously is in a 
position to answer any questions more authorita- 


tively than anyone else. 


Here is a direct approach... 


to the problem of keeping your employes informed 
that is paying off. It is an approach available to 
thousands of metalworking companies small enough 
for the general manager personally to meet with the 
men on a regular basis. 

If you have not done anything along this line, we 
suggest that you consider using this technique for 
telling your story to your employees. A better un- 
derstanding between you, with many benefits flow- 
ing from it, is bound to result from your men getting 
to know you and to feel that they are part and par- 


cel of your business. 


lpia edi 


EDITOR 
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at BRALCO METALS, INC., Los Angeles, California 


Micrometer accuracy in squaring, notching and slitting of aluminum sheet and plate 
makes this Cincinnati Shear a profitable producer. The Bralco Company states, ‘There 
is no question that this Shear has been responsible for a substantional increase in our 
sales.’’ Maintained accuracy is insured by hydraulic holddowns, low rake upper knife, 


inclined ram and all-steel, weld free construction. 


The 1412 Series Cincinnati Shear is shown shearing aluminum sheet. High pressure 
hydraulic holddowns automatically clamp different gauges of metal with the same 
pressure. 

Write Department A for Shear Catalog S-7R. We also suggest that you contact our 
Application Engineering Department for information on your shearing problems. 





\i7 THE CINCINNATI SHAPER CO. 


CINCINNATI 


V CINCINNATI 25, OHIO, U.S.A. SHAPERS - SHEARS - PRESS BRAKES 





























PRACTICAL REPLACEMENT 


keeps Textile Machine Works up to date 


By spending 40% of its depreciation reserves on machine tools, 


American 
ETHEL 






this Reading, Pennsylvania knitting machinery manufacturer 


and contract jobber maintains an average age of equipment 


RUPERT LE GRAND, senior associate editor 


Replacement of machine tools should be done by 
people with broad shop experience and the ability 
to judge exactly what features will be of benefit 
to the plant. At Textile Machine Works, a 4-per- 
son department headed by Walter S Smith, equip- 
ment director, and William F Huyett, assistant 
director, makes the studies that lead to purchase 
of approximately 60 new machine tools per year. 
Although Textile Machine Works is a big plant 
—3200 to 3600 people—the nature of its shop load 
is like many others in the U.S., and therefore the 
company’s practices contain practical lessons on 
how to attack machine replacement. The company 
makes a wide range of knitting machines for full- 
fashioned hosiery, sweaters, tricot lingerie, men’s 
socks, for domestic use and export. To utilize 
capacity effectively, the company also engages in 
contiact jobbing work—on small and medium size 
parts, tooling and tool design, components and 
sub-assemblies, and even the manufacture of com- 
plete machine tools. All machine replacement is 
influenced by potential needs for contract work. 


TO GET THE FACTS 


Machine replacement can be haphazard, or 
geared to the real needs of the company at the 
time. Messrs Smith and Huyett go after the facts 
in several ways: 

1. Each year, all foremen are asked to review 
their needs for the next five years. 

2. New product development programs are re- 
viewed for equipment needs. Other sources of in- 
formation are: personal observation on shop 
tours, talks with foremen, review of the records 
of the Job Standards Dept for costs that are too 
high, field trips to machine tool builders’ plants 
to study new developments, and study of “Ma- 
chine Tool Maintenance Record” cards. 

3. Break-even studies to determine, for specific 
lot sizes, if a proposed change in method will ef- 
fect savings. 
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(1600 machines) five years under the national average. 








What Textile Machine Works Wants 


1. Complete data on every machine in its shop— 
capacity, cost, size of motor, electrical specifications, 
i.e. 220, or 440v, maintenance costs. 


2. Versatility to handle its regular line of work 
plus jobbing of small and medium size parts—precision 
parts, tools and fixtures, gages, machine tool sub-as- 

mblies or completely mbled machines, other ma- 
chinery and components. 





3. More powerful, versatile machines to handle car- 
bides or ceramic tools. 


4. Attachments and extra machine features that add 
versatility, increase operator conveni , minimize job 
setups. Virtually any attachment or extra feature will 
be added to the machine order if the worth of the fea- 
ture can be demonstrated. 














4. Up-to-date technology and future develop- 
ments (such as ceramic tools, electro-erosion 
processes, etc) are watched by reading business 
papers, attending expositions, and visiting ma- 
chine makers. 

Good records are essential for practical replace- 
ment. At one time, Textile Machine Works’ ma- 
chine-maintenance records lacked a good deal of 
information. The current record is specific. It 
calls for the machine name, type and serial num- 
ber, the manufacturer, the shop location, the year 
built, the speed and feed ranges, the capacity; the 
motor number, horsepower, weight, maker, volt- 
age and rpm. Special data and instructions can be 
entered. And now the actual maintenance record 
portion calls for date, shop order number, de- 
scription of overhaul or repair time consumed 
and cost. 

Another record form is a 7-copy “Machine & 
Motor Data” form that is distributed to the elec- 
trical department, cost accounting, plant engi- 
neering, engineering, manufacturing manager, job 
standards, plus a copy for the equipment super- 
visor’s or shop office. This form shows from whom 
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PRACTICAL REPLACEMENT keeps Textile Machine Works up to date... 


Planer “Cuts No Air.” Tricot knitting-machine bases are 
over 18 ft long, require two planing setups. Production can be 
slow, costs murderous, if outmoded, slow planers are used on 
such work. Textile Machine Works has to get production, needs 
precision results, because the tricot knitting machine is in im- 
portant demand. Available planers would do the job in 62 hr. 
That time was cut to 12 hr by installation of a Gray “Universal” 
36 in. x 20 ft openside planer that was recently developed to use 
the double<ut principle. Instead of “cutting air” on the return 
stroke, the me~hine takes a heavy cut in both directions, using 


the machine was purchased, the 


the manufacturer, the type and 
serial number. Once again the 


quick repairs, also when machines 
machine number, the department, are to be transferred to another 
department, and when a machine 
is to be set up. Some of the plant 





carbide tools, at 200 fpm. Cut depth is % in.; feed, 0.050 in. 

A second important time-saving feature is the provision of du- 
plex, or split tables. Thus, while one piece is being machined, 
the other table section is parked, unloaded, and reloaded. On 
jobs where setup time equals machining time, loss of machine 


time is virtually eliminated. 

For maximum utility, the left-hand auxiliary housing is slid- 
ably mounted on its eutboard runway. Thus, the head can be 
moved in for narrow work, or out for wide work, to achieve the 
most effective cutting position. 


HOW MAP! FORMULA IS USED 


Textile Machine Works uses the 
“Capital Equipment Replacement 
Analysis” form developed by Allis- 





electrical specifications are given: 
motor number, hp, mfgr, serial 
number, type and rpm. 

Possession of adequate electrical 
specifications on machine tools is 
considered most important for 


has a 220 v supply, other areas a 
440 v supply. As shop equipment 
gets larger and the motors more 
powerful, the plant is extending 
and augmenting its electrical dis- 
tribution system. 





Work to Be Done 


management and estimators. 





About 20% of Textile Machine Works’ business is now in jobbing work. 
To assist salesmen of jobbing work, capacity charts are being developed 
for all machines in the shop. These charts are also of value to production 


To simplify costing, an average burden rate will be established for all 
similar machines, regardless of departmental locations. This practice will 
avoid complications when one department's machines are overloaded 
and the work must be done in another department with a different rate. 








Chalmers Mfg Co., and reproduced 
in the article “MAPI . . What it is 
. . How it Works” (AM—1954 Pro- 
duction Planbook, Mid-November, 
1953, p35). This analysis is con- 
sidered to be a yardstick for where 
best to put depreciation-reserve 
dollars. An analysis like this will 
be made for big-expense installa- 
tions, when important changes in 
method are involved, and when a 
question arises about whether to 
make or purchase parts. 

Any study of this kind must take 
into account the tangibles and in- 
tangibles that pertain. In the case 
of the Gray planer, for example, 
items numbers 10 to 24 of the case 
study have to do with operating 
costs projected for the next year. 
Direct labor, indirect labor, tool- 
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ing, normal maintenance, power 
consumption, and floorspace are 
factors that can easily be calculat- 
ed or projected from past experi- 
ence. The convertible feature of 
the planer has a definite value to 
the company, but how much in 
dollars per year can be a debata- 
ble factor. They credit new ma- 
chine with the annual interest on 
an investment for another machine 
which would have been required 
to do the larger bases and frames, 
had they not had the convertible 
feature. For convenience, this 
credit is shown as $4200.00 under 
the heading of existing equipment. 

The trend is from one-shift op- 
eration to multiple-shift operation 
to offset the increased cost of ma- 
chine tools and to obtain more 
utilization before becoming obso- 
lete. This trend has a definite effect 
on the equipment studies. 

Also, the reduced time to pro- 
duce a given part resulted in avail- 
able capacity to do other work. 
The return from this work, assum- 
ing it is available, is again applied 
as a credit to the new machine. 
Other factors can be applied using 
this same approach. 

The balance of the form deals 
with the capital cost of the existing 
and of the proposed equipment. 
The variation in operating cost is 
$10,294.00 in favor of the proposed 
machine, while the difference in 
capital cost is $6,930.00 in favor 
of the existing equipment. There- 
fore, a first year gain of $3,364.00 
over and above the 6% interest 
on investment, which was included 
in the calculations, was realized. 
This figure would increase to $5,- 
159.00 on a three-shift operation. 

Greater Milling Capacity. Com- 
pany purchases of milling ma- 
chines indicate awareness of a need 
to have larger-capacity, more pow- 
erful milling machines. Three ex- 
amples show the trend: (1) a No. 
6 vertical Cincinnati with 50-hp 
motor replaced a No. 4 with 15-hp 
motor, (2) a No. 6 horizontal with 
50-hp motor was installed to ex- 
pand capacity for jobbing work, 
and (3) three No. 2 horizontals 
with 20-hp motors replaced six old 
millers (16 to 20 yr old). 


For further nuggets of replace- 
ment experience, turn to page 120 
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TEXTILE MACHINE WORKS 
REAOING, PENNA. 


CAPITAL EQUIPMENT REPLACEMENT ANALYSIS 
1. sussect of anayeis Glay 36° x 20° Heavy Duty Openside Adjustable Convertible — 
2. Planer —VS— 2 present old style planers d wk 


3 Or'enooueron ~ Based on 30 units per month ~— 360 units per year using 
____G.A, Gray's gross production estimates (revised for duplex tables) 

















PROPOSED EQUIPMENT PRESENT EQUIPMENT 


Gray 36" x 20 Heavy 1922 & 26 6-23 6-49 


4 DESCRIPTION | PURCH. DATE, MACH. MO. 
i ui I | DESCRIPTION: é¥ 0 x 30x 14 Planer 4g ()) m 7 
Convertible Planer ? 36 x 36 x 14° Planer Rey oe 
6 EST. PRIMARY SERVICE LIFE 20 YEARS YEARS OF LIFE 


cesT, TERMINAL TO OATE . 32 & 28 INSTALLEO COST 10,735.00 
> sacvace vacue @ Oo @ $ $ 800.0 _ ‘ 
S €ST. COST INSTALLEO = tv) = i 81,368.00 LOCATION ~ Bidg. #6 orrT wo; 


RESALE, SALVAGE OF 


= >= $8 % tos og Resale CONVERSION vacUE § 4,000.00 


oisrosa. 














% TERMINAL SALVAGE FACTOR 





FacToR PROPOSED EQUIPMENT EXISTING EQUIPMENT 


12,150.00 





19 DIRECT LABOR (FOR ANTICIPATED PRODUCTION): | alias . bees 
11 INDIRECT LABOR (FOR ANTICIPATED PRODUCTION): / 
12 TOOLING : 

12 DEFECTIVE MATERIAL LASOR WORKS EXPENSE: | 
14 DOWN Time: isla 

1S NORMAL MAINTENANCE > Difference 
































% SPECIAL REPAIRG: 


17 POWER CONSUMPTION: 


ve XXeXXKXX Labor for Added operation 
ifference 


1% FLOOR SPACE: (UF USABLE) Di 











20 Property Taxes & INSURANCE: 
21 WOOIGROKRIIEKX Convertible feature for _| 
22_OTHER 'TEMsS : flexibility a ee 

22_Retum from additional hrs. available _ 


a rora.s:|s $ 5, 























as 
26 NEXT YRS. VARIANCE IN OPERATING COST KA MINUS 8): eee Me 
2? (NEXT YEARS CAPITAL COST OF RETAINING PRESENT cQuIPMeEnT) 
zs restorative nerains $ 8 000.00 ® 
$ 8, + (restorative nerains $ 8000 x 6 % $ 
YEARS Errective > 
RESALE, SALVAGE OR CONVERSION VALUE 
2 of existine courrment § 4.000: X 6% «$ 
= siasneh use amee. wens wei BO 
3 TOTAL NEXT YRS. COST FOR PRESENT EQUIPMENT (C + 0+ © +) *$ 13,114.00 
TOTAL NEXT YRS. COST FoR EST. COST INSTALLED 
» $ 9,750.00 _ 


FIRST YEARS GAIN (+) OR LOSS (—) THAU REPLACING EXISTING EQUIPMENT (6-H) (TAKING $ 
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Double-Cutting Toolholder. Rail head of Gray planer has a conventional front 
tool box for a broad nose rough-finish or precision-finish tool, and provision on the un- 
derside to accept a double-cutting toolholder, either standard as supplied by the manu- 
facturer or special (shown) as devised by Textile Machine Works. At the end of the 
conventional cutting stroke, the toolholder is rotated automatically about 13°, against 
a stop. Now a second tool at the rear cuts on the return stroke. Rotation of the tool- 
holder automatically provides the proper clearance for the second tool. The special 
toolholder developed by Textile Machine Works uses clamp-on carbide bits that offer 
eight cutting edges and then can be thrown away. Cut depth averages % in., the feed 
0.050 in. per stroke, or 0.100 in. per cycle, and the cutting speed is 200 fpm in both 
directions. Material has a tensile strength of 34,000 psi and a Brinell hardness (3000 kg 
load) of 401-444 
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For Better Grinding. Several cy- 
lindrical grinders have been replaced 
to get greater accuracy, capacity and 
versatility. A 6x30 Cincinnati (shown) 
is equipped with a combination live and 
dead center headstock, Federal auto- 
matic size control and Arnold gaging— 
in other words, complete equipment. 
Reasons for purchase: (1) increased 
production, (2) ability to work to clos- 
er tolerances. 

Part being ground is a pin for a cam- 
lever roller. Operator uses Moore air 
gage to check machine’s performance. 

Textile Machine Works has also re- 
placed war-vintage 4x12 grinders with 
4x18 semi-automatic cylindrical grind- 
ers in order to take advantage of mod- 
ern design, greater capacity, closer- 
tolerance work, easier operation. The 
new machines have a live-center head- 
stock and collet attachment for greater 
versatility 


Six Times as Fast. One setup on cast crankshafts for tricot 
knitting machines involves facing the flange and the cams to 
specified end locations, plus turning the main journals. When 
this work was done on an engine lathe, the operator had to stop 
repeatedly to measure end locations, etc, and the job took 6 hr. 
Now, on a Lodge & Shipley Copymatic tracer lathe, the machine 
takes over the control functions and turns out the job in 1 hr. 
The new machine is expected te pay for itself in 14% yr 


Double-Duty Machine. Textile Machine wants more ca- 
pacity and power in equipment, plus versatility, Here is a prime 
example: a Cincinnati-Bickford 28 in. Superservice upright drill- 
ing and tapping machine, which replaced an old 21-in. unit. The 
10-hp, two-speed motor and automatic tapping reversal control 
are features that aid in handling heavier work with less fatigue. 
Slow spindle speed for tapping is obtained by merely actuating 
a button control. Machine size is such that a multiple-spindle 
head can be used when the opportunity offers 


American Machinist + July 15, 1957 








7 Three Times Faster. A number of sur- 
faces and bosses must be machined on two 
adjacent sides of the front bed frame for full- 
fashioned hosiery knitting machines. When 
these frames were processed on a planer, the 
time was 6 hr per pair. Now, by using a double 
gang-cutter setup, the time has been reduced 
to 2 hr by a Kearney & Trecker manufactur- 
ing-type miller with a 24x164-in. table. Spindle 
speed, 72 rpm; table feed, 8% ipm 


Tools Made Faster. Fosdick No. 44 Fos- 
matic jig borer will pay for itself in less than 
ten years, considering its modern features and 
the good price obtained for an old jig borer 
ef about the same capacity. The latter needed 
a new spindle and realignment of table. The 
Fosmatic has no gibs to take up, a feature 
liked by Textile Machine Works. 

Shown altering a fixture for a customer, the 
Fosmatic has proved its ability to bore to 
close tolerances. 

Job time is saved by additional, extra fea- 
tures: (1) automatic positioning of table, (2) 
automatic oiling by use of one lever, (3) auto- 
matic power feed of spindle and stop. Textile 
Machine Works is now in a position to build 
contract tooling in a shorter period. 


WwW 





Cheaper Holes. Studies of economical lot sizes in respect 
to drilling and tapping of knitting-machine needle bars disclosed 
a break-even point of about 300 pc, when a Natco H-6 24- 
spindle machine is compared to an old six-spindle drill press. 
Usual shop order is 2200 pc. Hence, the saving per lot equals 
$100; on four orders per year, $400. Thirty-five different needle 
bars are processed per year, at savings of 20 to 50%, depend- 
ing on item, New machine will pay for itself in one year despite 
cost of tooling. In setup shown, ten holes are drilled in front 
position of slip plate; seven more holes at the rear position of 
plate. Material, %-in. steel. Production, 30 to 32 pe per 50-min 
hr. For similar reasons, Textile Machine Works installed a Natco 
No D3B-24 spindle machine. The Natco machines are also used 
on jobbing work by providing extra sets of spindles, slip plates 
and adjustable toolholders 
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In G-E limit-switch family .. . 


Fig 1 


all parts are common except the operating heads. Be- 


fore drawings for parts were 


of four models was treated individually 


on its 


collated on one sheet, each 


own 


drawing list, and the family similarity wasn’t readily 


apparent. After collation, ordering and 


stocking of 


parts was greatly simplified, because Production Dept 


could easily see the parts common 


to various models 


Research Program 
at GE Builds... 


BUSINESS CONTROL CENTER 


The “Department Model” of General Electric’s General Purpose Control Dept is a deck of 


IBM cards that gives a complete rundown on 1800 products containing some 20,000 parts. 


In a couple of hours, tabulations can give detailed facts on such subjects as machine load- 


ing, man hours required for various sales rates, and optimum inventory levels. To establish 


the model, a vast amount of simplification and standardization had to be done, so that pro- 


duction areas could be coordinated and the results be adaptable to data-processing equip- 


ment. Here’s how G-E researchers achieved their goal 


MINGTON 


E R WARDELL 
Many manufacturing people have 
tinkered with putting their vital 
statistics on IBM cards, so that 
they can take advantage of rapid 
machine processing of information. 
Most of these tinkerers have run 
into the common roadblock — too 
little card space many 
ecards. As a have 
given up in despair. 

Those who survived the first 
obstacles more than likely sought 
out methods to simplify their busi- 
ness and information sources. We 
in General Purpose, Control did 
just that. The result of our sim- 


and too 


result, many 
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plification work was that we were 
able to business 
“model.” 

This model can crank out an- 
swers quickly in such critical 
manufacturing areas as inventory, 
production control, machine load- 
ing, and factory scheduling, thus 
reducing some of the guesswork in 
management decisions. The speed 
and accuracy with which these 
facts can be obtained makes pos- 
sible more sophisticated ap- 
proaches to manufacturing prob- 
lems. Now we can _ streamline 
factory scheduling, whittle down 


construct a 


inventories. and provide better 
customer service. 

How did we simplify our busi- 
ness and information sources to 
make for our “model”? We 
attacked five major areas: Engin- 
neering, Production Planning, 
Marketing, Purchasing, and Cost 
Accounting. 


way 


ENGINEERING 


Preparatory work for the model 
was started about three years ago, 
when we undertook an extensive 
overhaul of engineering drawings. 
The drawing system in existence 
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Fig. 2 
Four different drawing lists . . . 


were formerly required for K1 oil-tight limit-switch line, which 
consisted of four models: J1, K1, Ll, and Ml. Grouping mod- 
els into one family on collation sheet revealed many common 
parts. Narrewing more than 20,000 forms produced by company 


served our purpose well, but when 
we began thinking about mechan- 
izing our system, it was inevitable 
that something had to be done to 
avoid mountains of IBM cards. 

Investigation revealed that our 
products, which are highly divers- 
ified, fall into certain patterns. 
Because many parts and raw ma- 
terials are common to many prod- 
ucts, we decided to group our 
products into families, which not 
only would simplify record keep- 
ing but also would help people to 
understand our business better. 
This grouping of products enabled 
us to squeeze some 3000 different 
product forms into a little over 100 
families. These families represent 
more than 85% of our business, 
and a still larger percentage in 
terms of parts and materials used. 

Families mean different things 
to different people. Our Account- 
ing people had one approach, which 
they had been using for years. Our 
Marketing people, on the other 
hand, based their families on the 
application and general appear- 
ance of the products. 


In the Manufacturing area, 
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products that generally require the 
same parts were grouped, even 
though they were assembled dif- 
ferently, into one family. Our Kl 
limit-switch line (see Fig. 1) is a 
good illustration of this point. This 
line—consisting of four small, oil- 
tight limit switches — represents 
one of our smaller families. The 
parts in this line are the same, ex- 
cept for the nameplate stamping 
and some parts in the operating 
head. 

The technique by which we form 
family groups we have chosen to 
call collating, because the process 
fits the dictionary definition so 
well: “to gather together for ex- 
amination and notation like and 
different things.” This gathering 
together of items is done on what 
we Call collation sheets. 

Collation sheets are designed for 
several purposes. They can help 
appreciably, for example, in the 
ordering of parts, because all parts 
for the family are listed on the 
sheets. Now there is no need to 
refer to as many as 100 drawings 
to get numbers for all the parts. 

A typical simplified collation 


43-57 ri. 


Gemenar e.ecrare 


down to 125 families on collation sheets simplified record keep- 
ing, clarified parts ordering, and speeded production scheduling. 
Small o’s on horizontal lines of collation sheets serve as hori- 


dashes indicate that part is not used 


sheet is shown in Fig. 2. Here the 
various product forms are listed 
across the top of the sheet, and the 
parts contained in these forms are 
noted down the left-hand side. 
This layout permits us to spot all 
similar or different parts quickly 
in rows across the sheet. 

The actual building of collation 
sheets was just one phase of the 
Engineering job. Before the sheets 
could be completed, a series of 
projects was undertaken to provide 
for greater standardization of parts 
and processes. In one program, 135 
heat-treating and finishing specifi- 
cations were reduced to 40; this 
70% reduction in manufacturing 
processes not only simplified stand- 
ards but also reduced costs. 

Over the years our engineers had 
a tendency to go overboard in 
specifying hardware; but to fulfill 
our standardization objectives, 
50% of the hardware had to go. 
The result was that one of the most 
sizable contributions was made in 
this area. 

Raw materials also were ex- 
amined closely, for no standardiza- 
tion program would be complete 
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BUSINESS CONTROL CENTER .. . 


without careful attention here. The 
outcome—a reduction of more than 
50% in types of materials used. 
Where 140 metallic materials once 
were used, today only 50 are re- 
quired; the same total poundage 
is purchased for 10% less cost. 

After effective standards had 
been established for materials and 
processes, these standards had to 
be cataloged and coded. Each pro- 
cess was cataloged in conventional 
format and given a code that was 
easily adaptable to machine identi- 
fication. This seemingly small point 
proved to be a big job. 

Many processes were designed 
for only one part, and for each of 
these processes a separate blue- 
print was needed. The problem 
was further complicated by the 
fact that we had no easy method 
of knowing what process was used 
where. By analyzing the processes, 
we uncovered insignificant differ- 
ences that could be ironed out, so 
that relatively few processes were 
formulated from what previously 
had been a great variety. This 
work was a big contribution to 
the success of the entire program. 

The coding system took some 
skull scratching. The code had to 
identify the process clearly, yet be 
compatible for data-processing ma- 
chines. Standardization eventually 
reduced these codes to two digits; 
once it would have been difficult 
to identify the process with eight. 

Material codes offered a greater 
challenge, because the problem was 


more complex. In addition to the 
different types of materials, there 
were different widths and thick- 
nesses. These had to be accounted 
for in a systematic way, because 
data-processing machines were not 
going to do it for us. 


PRODUCTION PLANNING 


Production planning is a signif- 
icant part of the model that in its 
old form would have been ex- 
tremely difficult to fit in. Our Pro- 
duction Planning tells the factory 
exactly how to build each product 
by specifying the various opera- 
tions, the sequence of these opera- 
tions, setup time, job rates, stock 
areas, and machines used. 

Manufacturing accomplished two 
major things in its planning that 
helped the documentation and 
standardization programs. First 
they lined up their planning rec- 
ords with the parts families estab- 
lished by Engineering’s collation 
system. Secondly, they coded all 
machines and machine locations, 
so that machine loading could be 
quickly calculated by data-proc- 
essing equipment. 


MARKETING 


Marketing played an important 
part in the program, too. They had 
to provide sales rates and forecasts 
that were compatible with the 
family greupings established by 
the collation sheets. Sales rates, 
which establish the basis for 
weighting the importance of the 
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Simplified model structure .. . 
is shown in block-diagram form. Model is product-structured to parallel records devel- 


oped with collation sheets 
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various forms on the collation 
sheets, are provided periodically. 
In this manner, Marketing watches 
the products that are collated to 
be sure that the correct products 
are on collation sheets as sales 
rates change with time. 
Marketing forecasts supplied for 
each collation sheet are meaning- 
ful to Manufacturing, for the fam- 
ily groupings on the collation 
sheets greatly simplify Manufac- 
turing efforts to find parts, ma- 
terials, and assemblies needed to 
satisfy sales forecasts. Thus Mar- 
keting, by lining up its forecasts 
with the collation sheets, simplifies 
the work of other departments. 


PURCHASING 


Because we, like most industrial 
organizations, purchase many parts 
and materials, it was necessary to 
pin down purchasing data. 

Two principal steps were taken 
here. First the names of our vend- 
ors, long and difficult to handle on 
IBM cards, were identified by a 
three-digit code. Secondly, we 
needed to know how long vendors 
took to deliver each item pur- 
chased; delivery time was investi- 
gated and expressed in code as the 
number of weeks lead time for or- 
dering each vendor item. 


COST ACCOUNTING 


The cost of operations is a major 
concern of manufacturing and 
management people, and our Cost 
people contributed to the model in 
a vital way. A cost review was 
dovetailed with the production- 
planning program, so that we could 
take advantage of all savings re- 
sulting from standardization, and 
so that our cost’ records lined up 
with the collation-sheet families. 
Each collated part, material, as- 
sembly, and product was evaluated 
with revised production planning. 

Because costs are expressed in 
numbers, no coding was required 
for data-processing equipment. 
However, some coding was consid- 
ered desirable to permit the group- 
ing together for easier reference of 
certain similar parts not included 
in previously constructed collation 
sheets: iron castings, metallic ma- 
terials, insulations, molded parts, 
and die castings. Our Cost people’s 
work on these codes was carried 
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Structure and operation of model .. . 

is illustrated here in somewhat simplified form, showing what 
has gone into the model and the sequence used to get answers. 
Header card contains sales volume per device or product model; 
this card sets wheels of model in motion by supplying multi- 
pliers for parts, materials, man hours, etc. Here the sales rate is 


over into the model. Thus we can that is 


illustrated 
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1000. Parts card contains information from the engineering 
drawing; there is one card for each different part in the de- 
vice, with the quantity needed on each. Production planning 
cards tell each process of manufacture that device must go 
through; they give the machine, machine time, operator time, 
stocking area, etc required for the 1000 devices 


in Figure 3. along with an indication of how 


obtain information on this parts 
grouping faster than otherwise. 


MODEL CONSTRUCTION 


Completion of the programs in 
the five major areas outlined laid 
the groundwork for the construc- 
tion of the model. The series of 
standardization programs paved 
the way for a tremendous reduc- 
tion in the volume of IBM cards 
that would be required. The estab- 
lished codes were expressed in 
language acceptable to data-proc- 
essing machines, so that large 
amounts of information could now 
be stored on each card. 

Our next step was to design a 
model structure that would spell 
out how our data-processing ma- 
chines would use the information 
that could now be stored on cards. 
For several reasons, we chose to 
use the product-structured model 


American Machinist + July 15, 1957 


First, the product structure was 
well defined in our collation-sheet 
families, so that our model would 
parallel the actual records present 
in Engineering, Production Plan- 
ning, and Cost Accounting. 

Secondly, a product-structured 
model seemed easier for people to 
understand. People charged with 
the model’s maintenance could do 
their job easier and with better 
understanding. 

Thirdly, we were interested in 
building the actual model as quick- 
ly as possible, so that we could 
start using information from it. 
The product-structured model 
needed the least amount of addi- 
tional study and work with our 
then-present records. 

From this evaluation we con- 
structed our product-structured 
model as illustrated in Fig. 4. Two 
information sources are shown, 


this data was actually stored in the 
IBM cards. In this manner, each 
card was punched until all cards 
were completed and the plant con- 
trol center was ready for use. 

Completion of the control center 
brings us to a new level or plateau 
for the operation of our business. 
We are now in a position to evalu- 
ate the effects of inventory pro- 
grams on our over-all factory costs 
and customer service. We ean de- 
velop more efficient machine-load- 
ing techniques to obtain better 
machine utilization. We can pub- 
lish dictionaries of “where-used”’ 
tabulations for parts, materials, 
and machines. 

Some of this work has already 
been completed. The total potential 
of our control center is still to be 
found as we gain experience and 
confidence. In this sense our model 
is a beginning rather than an end. 
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Four-station Michigan drill 
head machine rough and sem 
forms OD of hub on automobile 
transmission extensions, sem) 
finishes and turns flange face. 
drills four mounting holes, rough 
bores and chamfers front-end 
bore, and rough bores rear cham 
fer. Production is 120 per hr as 
against 40 per hr with standard 


equipment 


To keep pace with increased 
demands, New Process Gear 
Cerp has switched from 
standard machines to mul- 
tiple-operation equipment. 
Here are some of the ma- 
chines that helped to triple 


production 


Home - made machine 
drills, spotfaces, chamfers, and 
taps speedometer hole in trans- 
mission extension and increases 
production from 30 to 200 per hr 
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Second operation on Cincinnati machine is drilling eight 
cover-seat holes, one locking-pin hole, and two dowel-pin holes. 
Final operation is finish milling cover seat 


Rough milling cover seat of transmission cases is first operation 
on new Cincinnati multi-purpose machine which has increased pro- 
duction from 30 to 120 per hr 


production 


phy 


Boring operation on Ex-Cell-O machine increased pro- 
duction to 120 per hr. With six stations, machine rough bores 


chamfer on both ends, rough drills one front countershaft hole, 
idler hole and front-end main 


Special Michigan machine completes all drilling operations 
on covers, following face grinding. With two stops at each station, 
machine spots, drills, reams and chamfers shift lever holes, drills 
and reams pin and interlock holes, drills interlock oil hole. drills 
six bolt holes and reams two to serve as locators in subsequent opera- 
tions, drills, spotfaces and taps back-up light holes, and counterbores 


and finishes countershaft and 
rear bores of transmission cases for passenger cars 


welch plug hole 
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Sub press fits inside large hydraulic press. 

Punch comes down through draw ring to form test cups of titanium, which can 
be extracted through horseshoe-shaped heavy bolster plate on bottom. On top 
are four hydraulic cylinders used in parallel for blankholding. Light-gage pip- 


Draw ring is pearlitic ductile iron . . . 

. cast around four Chromalox or Calrod 1750- 
watt heating elements. Metal has good wear re- 
sistance, and has also been applied as a die ma- 





terial for cold Extension in 
thermocouple tubing 


drawing. 


Hot dies 
make A-110-AT Titanium behave 


Watertown Arsenal sponsored the research that proved several titanium alloys could be 


front 


is ing is for cooling water 


drawn into cup shapes (AM—Sept 24 °56, p134). Here are details on the press tooling 


that did the job 


BASIL C 


This titanium alloy is stiff, and re- 
drawing speeds and 
Several new tech- 
were devised by Presteel 
The way to get both 
temperature and slow pressure 
buildup was to design a sub press 
to give variable blankholding pres- 


quires slow 


heated dies 
niques 
engineers. 
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sures and to permit special meas- 
uring of heat and speeds for one 
of the company’s hydraulic presses. 

A horseshoe-shaped base sup- 
ports the draw ring and four heavy 
tie rods, which carry a welded 1- 
in. gusset-braced top plate. Blank- 
holding force of 25 tons is sup- 


WORCESTER, MASS 


plied by 1500 psi from an air-hy- 
draulic booster unit, while drawing 
pressure is provided by the press, 
which has a dial gage. 

Four 1750-watt electric heating 
elements in the draw ring and two 
in the blankholder ring give out 
considerable quantities of heat, so 
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working parts of the sub press 
have to be protected. Cooling water 
is applied to the top surface of the 
baseplate, the tie rods of the sub- 
press, moving platen, and the ped- 
estalsfor the blank-centering arms. 
In addition, the bottom surface of 
the moving platen was serrated to 
reduce the area of contact (and 
heat loss) with the heated blank- 
holder ring. 

Even so, heat loss was too high 
at first. Temperature in the tools 
would not go above 800 F, and 
heat loss to the sub-press parts 
caused expansion and freeze-up. 
The way to beat this was to wrap 
asbestos around the die and blank- 
holder heaters, holding it with 
steel bands. Then a 3/16-in. wash- 
er of Mycalex “Supermica 500” 
was inserted between the die ring 
and the baseplate; and a %-in. 
washer of the same material plus 
a %-in. cushion washer of copper 
were placed between the blank- 
holder and moving platen. 

These changes did the trick, al- 
lowing the die and blankholder to 
heat up to 1200 F in about 70 min- 
utes. The last push from 1000 to 
1200 F takes about 30 to 40 min- 
utes. 


RING MATERIALS 


Pearlitic ductile iron was cast 
around the heating elements to 
make the heater rings. The actual 
draw dies, however, were made of 
Cromovan, which holds a hardness 
of 50 Re even at 1200 F. A number 
of dies for test purposes with vary- 
ing draw radii and ID were made; 
and the metal has proven long 
wearing and non-scaling. The co- 
efficients of thermal expansion for 
the two materials are 7.1 x 10-*/°F 
(ductile iron) and 6.9 x 10°*/°F 
(Cromovan). Five draw-die sizes 
were tested: (inches) 


Stock Hole Die 
Dia Radius 


3.052 0.150 
3.105 0.300 
3.262 0.500 
3.525 0.500 
3.525 0.750 





Right below each radius there 
was a \%-in. flat, then a 1° taper 
opening to the bottom of the ring. 
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Saved on 
one operation: $3262 


Improved machining has result- 
ed in a cost reduction of $3262 
for a motor manufacturer and 
has netted first prize money of 
$2000 for Elmer H Meier, the 
Methods Engineer who entered 
the idea in the “Cut Costs” Con- 
test sponsored by the Wendt- 
Sonis Co of Hannibal, Mo. 

The application was a rough- 
turning operation on a 19/16- 
in.-dia motor shaft made of 
AISI C-1137 steel at Wagner 
Electric Corp of St Louis. This 
shaft is roughed on a tracer 
lathe which makes a step cut 
167/16 in. long, with a maxi- 
mum depth of 0.250 in. 

Several changes were made in 
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the operation to achieve the sig- 
nificant reduction of 41% in cost 
per piece. Coolant was added; 
speed was increased from 250 to 
310 sfpm; feed was increased 
from 0.008 to 0.011 ipr; and 
throwaway carbide bits with 
clamped chip-breakers were 
substituted for brazed carbide 
tips with ground chip-breakers. 
In addition to reducing the 
machining cost, the new method 
decreased tool cost per cutting 
edge by 91%, boosted produc- 
tion by 67% and eliminated tool 
grinding. The results were so 
impressive that the company has 
embarked on a Cut Costs pro- 
gram throughout the plant. 


Better tools and operating procedures .. . 
win first prize in a cost-reduction contest with decreased machining cost and tool 
cost and increased production. Throwaway bit is Grade CY-5 carbide in TATR-16A 


toolholder 
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Top, front, and side view of the cover panel pad-mill- 
ing assembly. Top view shows the locations of 40 hydraulic 
pusher-type clamps which supply the clamping force, and which 
operate at 700 psi. Clamps are arranged to apply pressure on top 


Pad miller does the work 
of costly boring mill... 


... and does it better and faster. 
It is another step toward the 
advancement for better tooling 
to speed production 


of the Grumman Tiger. 





of the contour bars. Provisions are made to permit longitudinal 
adjustment of the clamp units. Fixture is capable of handling 
two cover panels, one left and one right, on its two sine tables. 
Because of space, and to avoid repetition, only one side is shown 


GOSTA M WERNBERG, 


4 tant edit 


F abrication of each wing cover panel for the Navy’s 
Tiger calls for machining three flat pad surfaces af- 
ter the panel has been formed to the desired air- 
foil contour. Each surface must be machined at a 
definite angular setting with respect to the wing 
chord plane, and must be held to close tolerances. 
A means of rapidly securing the panels and a 
method of hydraulic clamping and positioning the 
work were sought. It was also decided to design a 
a tool that would allow for changes in engineering 
design of the wing panels without extensive tooling. 


American Machinist + July 15, 1957 








Cover panel has been placed in 
position on the L-shaped contour bars. 
its leading edge and trim line against 
the locating stops. The beam, carrying 
the clamp units, is lowered by air cyl- 
inders attached to the ends of the beam. 
All work-positioning controls are situ- 
ated on one centralized panel. The three 
pads to be machined can be seen direct- 
ly below the clamp units 


Operator opens valve to raise 
sine table in preparation for placing 
gage blocks between short swing legs 
of table and floor stanchions, The angu- 
lar setting of the table is controlled by 
these gage blocks and determines the 
angle at which the pad surfaces are 
milled. A gage block, 2.3750 in. thick, 
locates table on a level plane 


Cutter and tracer are adjusted to 
coincide with the work and templet. 
Templets are organized on a table in 
back of the machine. One function of 
the tracer and templet is to prevent 
the spindle and cutter from striking 
any part of the fixture and clamp unit. 
They guide the machine-spindle feed 
when the tracer stylus contacts the tem- 
plets. This is an improvement over the 
old method that also results in time 
saved, because the operator need not 
exercise extreme care when guiding the 
cutter 


To do this, the tools were constructed in two units: 
a contoured workholder to locate the workpiece, and 
a hydraulic sine table with a clamping device to 
position the workholder and clamp the workpiece 
to the desired contour and position. The workholder 
consists of a base plate with a series of contour bars 
mounted on it. This plate also carries stops to locate 
the leading edge and inboard trim line of the panels. 

The machine is a beam vertical milling machine, 
developed for this application by Tooling and Meth- 
ods Division, Plant 3, at Grumman Aircraft Engi- 
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neering Corp in conjunction with and manufactured 
by Cincinnati Milling Machine Co. 

A horizontal boring mill was previously used to 
machine the panels. Each panel required two hours 
to position and clamp. Compared with the ten min- 
utes required to do the same job with the new 
method, a considerable saving in time and operator 
fatigue is realized. In addition to a better rate, this 
method utilizes a machine costing a fraction of the 
cost of the boring mill, and releases the boring mill 
for its more specialized work. 
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Round Table... 


“T’ve been hearing a rumble about McCallum, 
Ed. It seems his boys are just about to go up in 
arms against him.” 

“He is an opinionated fathead, at that, Al; 
but I doubt if it will do much good for his men 
to make a complaint direct to Harrison. After 
all, Management has to keep control of this 
plant, even if it means an occasional bad egg 
in a foreman’s job.” 

“It seems to me that Management ought to 
be told a lot sooner if there’s a foreman who 
isn’t worth his pay. From what the boys say, 
McCallum is about the worst possible example 
of leadership. If he’s that bad, you’d think Har- 
rison would have had some hint of the situa- 
tion long ago.” 

“He probably has, Al. He’s not as remote and 
unknowing as most of the boys in the shop 
think. But supposing you do have a bad fore- 
man; how do you handle him?” 

“Well, fire him, I should think.” 

“Maybe, if you have a good replacement 
right at hand. But supposing you don’t have a 
good man handy. Would it make much sense to 
go out and hire a new man from some other 
plant, or should you wait until you have a man 
from this company who’s qualified?” 

“I see your point, Ed; but suppose your bad 
foreman actually costs the company a lot of 
money in lost time and bad morale.” 

“Well, neither one of us is in Harrison’s posi- 
tion, Al. There may be a lot of reasons for 
keeping McCallum that we don’t know about. 
I should imagine Harrison is quite conscious 
that Mac is causing trouble, and that he’s plan- 
ning to do something about it eventually.” 

“That’s fine, Ed; but suppose he waits too 
long? I realize he has a lot more at stake than 
one department, but any one department in 
the plant can drag down the rest if it’s in bad 
shape. Maybe one of us should go ask him 
about it.” 

“Not me, Al. I learned long ago to keep my 
nose out of Harrison’s business. He’s a pretty 
good supervisor, and he knows his onions. I 
wouldn’t blame him a bit if he got mad at any- 
one who started to tell him what to do. And I 
hope those boys in McCallum’s department 
realize that they’re treading on dangerous 
ground.” 





He’ll Get His 
—In the End 





SHOULD AL FIND OUT what Harrison thinks 
about his ineffective foreman, or would Al 
just be looking for trouble? Your opinions 
on this problem may help others. Discussions 


of earlier topics start on page 206. 
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THE PRODUCTION MAN'S GUIDE TO 


numerical control 


WILLIAM M STOCKER, JR, associate editor 


Numerical control is ready, right now, to offer fabulous advantages to Metalworking. Tomorrow 
will bring even bigger benefits. In the words of the numerical control study group at Boeing 
Airplane Company, “There is no doubt in the minds of the members of this group that numerical 
control is the touchword of a manufacturing revolution. Within the lifespan of our company, 
there has been no other comparably radical manufacturing improvement. 


Numerical control has emerged from an industry research status to a production manufacturing 
system ready to. demonstrate its value to the factory. By applying high-speed computers and 
electronics to manufacturing equipment, the gap between ‘engineering desirable’ and ‘engineer- 
ing achievable’ is greatly reduced, and at a saving in overall manufacturing cost and time. 
Labor and skill, in increasingly short supply, will be conserved.” 


Today, in less than three years, we have crossed the threshold into the strange new era fore- 
told in American Machinist's exclusive special report of October 25, 1954. As happens to all 
adventurers to new worlds, production men are standing just inside the gate, awed by the 
magnitude of the scene before them, and with a thousand questions on their lips. Is it real? 
Is it practical? Is it safe? Dare | enter? Can | afford it? Can | ignore it? 


To answer your questions, here are the opinions of the top builders and users, covering the most- 
frequently-asked questions. One thing is certain: Numerical control is not limited to aircraft 
manufacturing or any other special phase of Metalworking. it has wide application and deep 
significance. You can’t afford to ignore it! 
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The production man's guide to 


NUMERICAL CONTROL 


Tool engineer, or process planner . . . prepares 
computer instructions for the Martin Company’s new Kearney & 
Trecker numerically controlled miller. Using an electric type- 
writer tied in with tape preparation device, he describes each 
step af operation from “manuscript” based on part drawing. 
The control tape as produced by the Bendix G1I5D computer 
in a few hours represents weeks of toolmaking 


What is “numerical control’? 

Not limited to machine tools, but applicable wher- 
ever process control is needed, numerical control is 
a practical philosophy of control that applies com- 
patible numerical values to control elements such as 
feed, speed, length, width, flow, temperature, and 
pressure; then applies these values by electrical or 
electronic signals, or even mechanical devices, to 
control the operation of a process or a device. 

Because it is possible to find a common denom- 
inator for these compatible numerical values, the 
various elements (theoretically in any quantity) can 
be coordinated and synchronized as well as indi- 
vidually metered. To put it another way, each factor 
in any process is given a numerical value, positive 
or negative, that is relative to a constant. Thus, these 
numerical values can be given physical “body” by 
electrical, electronic, mechanical, sound, light, and 
similar devices to produce measured and coordinat- 
ed control of an activity. 

While much emphasis is placed on tape and card 
control of processes, these are only convenient media 
for handling information. Actually, these media in- 
clude a variety of sizes of punched and magnetic 
tape as well as punched cards in assorted shapes but 
the information can be applied through an optical 
ystem or by push-button as well as by a telephone 
dial. And there are many other methods. The device 
for storing information and feeding it to the system 
is only a detail decided by the system designer and 
the task the system must perform. 

Numerical control, as a concept, was originally 
ponsored as the Digitron by Parsons Corporation, 
Traverse City, Michigan, under a contract with the 
Air Materiel Command, USAF. (About a year ago, 
Bendix Aviation Corporation purchased exclusive 
license to the Parsons patents.) 

Phase I, a basic study of the principles of “nu- 
merical control,” and Phase II, construction of an 
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experimental milling machine, were done at the 
Servomechanisms Laboratory of the Massachusetts 
Institute of Technology, beginning in 1949. These 
first two phases were sponsored through Parsons 
Corporation by the US Air Force—specifically the 
Manufacturing Methods Branch, AMC. 

Phase III, an analysis of machine operation plus 
an economic evaluation of numerical control as a 
technique, was directly sponsored by AMC’s Manu- 
facturing Methods Branch. This phase, started in 
February 1952, was also assigned to MIT and con- 
tinuous study is underway. More recent studies in- 
clude information processing and automatic pro- 
grammed tooling for machine tools. 

However, these studies and developments, while 
certainly responsible for the present tremendous in- 
terest in this control concept, are not the first exam- 
ples of the use of cards and tapes in machine-control 
systems. Back in 1807 Joseph Marie Jacquard used 
punched cards to control his textile looms. The 
chemical industry has also used these techniques 
for many years. 

Unfortunately, the exchange of ideas between in- 
dustries is a slow process and has been improved 
most in recent years by instrumentation people 
seeking markets in every manufacturing area. 

In 1949 the Arma Corporation, which now is a 
division of the American Bosch Arma Corporation, 
announced and demonstrated a toolmaker’s lathe 
controlled by punched tape. It was developed by 
Arma in cooperation with Dr Frederick W Cunning- 
ham, who also developed in his own shop a movie- 
film controlled machine for cutting irregular gears 
(AM—Feb 2 ’53, p149). When Arma found that the 
lathe created a lot of interest but no orders, the 
project was dropped. The idea was just a little ahead 
of its time. 

Largely as a result of the developments since the 
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USAF put its dollars on the numerical-control bar- 
relhead, at least fifty numerical control systems are 
now in existence. By the end of 1958 more than 100 
numerically controlled profilers and skin mills, in- 
corporating four different numerical control systems, 
will be delivered through the USAF to its airframe 
contractors under the Machine Tool Modernization 
Program. 

Furthermore, it is the recommendation of the Air- 
craft Industries Association sub-committee on ma- 
chine tools that all spar mills, skin mills, and pro- 
filers purchased from now on be equipped with 
numerical control. All of these machines call for 
“continuous-path control” but this is only one use for 
numerical control which is immediately recognized 
as valuable. There are many other uses in and out 
of the airframe business; a large number of tasks 
can be done by much simpler systems. 


Where is numerical control used? 


While numerical control is, at present, best ap- 
plied to the short-run jobs which otherwise require 
extensive tooling and setup, the continuous-path 
system is not the only one in use. Actually, the con- 
trol concept is divided into three phases of which 
continuous-path systems are the highest order. 

In the RETMA classification, the simplest form is 
the Class I random-travel positioner used primarily 
for hole location (positioning table) and sequencing, 
or to direct an automatic riveter. This control simply 
selects points on a surface without regard to the 
linear travel between points. It can also be used to 
sequence a stretch press or a plating cycle. Class II 
provides point to point positioning, but with control 
over the linear path traveled. In other words, the 
motion from point to point is in a straight line. This 
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Computer-drawn views of part... 
being machined are shown on TV screen 
especially coated to provide long residual 
image. Technique is used at MIT in research 
on Automatic Programmed Tooling; can be 
used to inspect tape before use as well as to 
inform machine operator. With numerical con- 
trol, no mechanical drawing (blueprint) of 
the part is needed. Any desired view of the 
tool path can be shown 


type of control is used for a turret lathe and some- 
times for a shaper. 

Continuous-path control systems are considered 
Class III, the ultimate. They encompass the most 
complex control problems which, when resolved, 
will automatically resolve most of the problems of 
Classes I and II. Thus, development emphasis is 
on the Class III systems—but many of the present 
most practical applications are simple. 

Continuous-path control can be said to provide 
an infinite number of discrete (separate; individual- 
ly distinct) positions so that a predetermined con- 
tinuous path is generated in the surface of the work. 
The key is time; some form of timing device or 
metering element is included in the system to dis- 
tribute known quantities of signals to each of the 
coordinates, or motions, simultaneously so that the 
motions are constantly coordinated. This is the tech- 
nique necessary to apply numerical coritrol to con- 
touring devices such as millers and profilers. 

Discrete positioning, on the other hand, means 
that any point can be located on a surface by moving 
individual coordinates independently of each other 
until the intersection of two or three motions es- 
tablishes the desired point. However, the path taken 
by each coordinate—x, y, and/or z—in reaching 
this intersection is not coordinated with the other 
motions until the intersection is reached, hence is 
not useful. Thus, this is a point-locating system 
rather than a path-tracing system. It requires less 
equipment than continuous-path control. 

Currently, of the more than fifty systems in vari- 
ous stages of development and use, most are “‘dis- 
crete positioning.” Not more than a dozen provide 
continuous-path control. Discrete positioning pro- 
vides fewer development and manufacturing prob- 
lems, lower cost; a broader immediate market. 

Numerical control should be thought of as a basic 
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process-control concept, as an advance over the use 
of cams, templets, patterns, and other measuring, 
sequencing, and timing devices. It can be used in 
plating, welding, riveting, assembly, presswork, and 
many other non-machining operations as well as in 
controlling any machine tool requiring repetitive op- 
erator skill, frequent setup, or complex tooling, as 
a factor in production. 

While there are many information handling and 
directing techniques used in applying numerical 
controls, there are two basic types of systems which 
you will hear referred to frequently and which 
should be recognized by anyone studying the sub- 
ject. These systems are defined in terms of the sig- 
nals used to transmit information. They are called 
“digital” and “analog.” Signals are the information 
carriers which make up both the quantity in which 
operations must be performed and the means by 
which operations can be performed. Signals are am- 
plified, transmitted or switched. 

Electrical systems, equipment, and even design 
approaches are classified under the two headings: 
digital and analog. As the name connotes, the “dig- 


Jig-borer + « « numerically controlled for discrete positioning 
by punched paper tape, is available from Pratt & Whitney. The 
company is said to have a substantial backlog of orders for 
jig borers, hole grinders and rotary tables using its system, 
with which skill requirement, setup, operator error, and layout 
are greatly reduced 


ital” signal is a single, sharp, discrete signal of 
definite duration—usually a “pulse.” The “analog” 
signal is continuous; gives a continuous represen- 
tation of (is analogous to) some quantity or process. 

For example, the signal from a switch is digital; 
the signal from an automobile speedometer is analog. 
Data given in numbers is digital. Described in a 
graph, the data becomes analog. Thus, positive meas- 
urement is achieved by counting pulses, or by phase 
duration, in a digital system whereas most measure- 
ment obtained through analog signals is approxima- 
tion based on a known standard. However, it is pos- 
sible to design an analog system which will 
“approximate” within the accuracy required of a 
machine tool. 

When small quantities of information are to be 
handled, analog systems generally are cheaper but 
as the quantity of information increases, so the cost 
of the analog control increases. Usually, when large 
quantities of signals must be handled, digital con- 
trols are considerably less costly. Some numerical- 
control systems are an analog-digital combination, 
as was used in the experimental MIT miller. 

Thus, numerical-control systems are described 
as discrete-positioning or continuous-path (or by 
class) and as digital or analog. At the present state 
of development it is difficult to say which signal 
method is most practical; much depends upon the 
application. One other point is important: Most peo- 
ple agree that a system is not complete without a 
positive form of feed-back, a “closed loop.” 

Numerical control, as a new control concept, is 
not a part of “automation” if automation is consid- 
ered in its original sense of automatic positive han- 
dling between machines or processes. However, it 
is a very important addition to the popularized form 


Barnes Drill Company has two machine types. . . 
numerically controlled. The type shown, designed for drilling, 
spotfacing and chamfering in two planes, peripheral and ver- 
tical, performs 248 operations, on a jet turbine compressor hous- 
ing. Drilling from %- to 1-in-dia holes, vertical motion of drill- 
head is programmed over a maximum length of 30 in.; is posi- 
tioned at 60 ipm. The other type provides control for boring, 
facing, back counterbore and chamfering in two planes 
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of automation which has come to mean totally auto- 
matic manufacturing. Actually, numerical control 
provides the ultimate in automatic manufacturing. 

Tied in with a general-purpose computer, numer- 
ical control gives scientists visions of a machine in 
which only the physical requirements of a part 
will be fed into the system. The machine will call 
for the size and type of material it requires and will 
complete the component without further human in- 
terference. Today, one device is in operation that 
produces a three-dimensional “drawing” of the 
part it is machining on an oscillograph or TV screen, 
to show engineers what to expect—and it can be 
switched to show any aspect of the part in process. 

Blueprints are not necessary with numerical con- 
trol because the dimensions or formulas for a given 
component can be fed directly to the machine, 
or through a computer and director. One of the ma- 
jor advantages of continuous-path control is that me- 
chanical components having ideal engineering char- 
acteristics, hitherto impossible to machine, are read- 
ily produced. And they can be inspected by the 
same system when completed. Thus we bridge the 
gap between “engineering desirable” and “engi- 
neering achievable.” However, for today and the 
immediate future, much more valuable is the abil- 
ity of the controls to minimize setups, increase 
machine capacities, run equipment continuously, 
repeat without error, and reduce rejects. 


Is Metalworking buying numerical-control- 
equipped machine tools? Will Management 


buy the concept? 


At first glance the answer seems to be “No’’—until 
you look closely at the total picture. Actual deliver- 


“Tool storage” . . . becomes a filing 
cabinet with numerical control as tapes for 
hundreds of parts are stored in a few drawers. 
Space saving is obvious 


ies have been few and even firm orders are not 
abundant, but in the last year inquiries have come 
in in larger and larger numbers. 

You must realize, in weighing the market, that 
this is a brand new, and certainly strange, control 
concept. Production people must be down-to-earth 
in their approach to new methods. Nevertheless, the 
idea is catching on and an increasing number of 
numerical-control units for contouring and posi- 
tioning are being sold. 

For those applications where a specific proved ad- 
vantage can be shown, these systems are finding 
buyers. The best example is in aircraft manufactur- 
ing, for which the Air Force is purchasing 105 major 
machine tools, each equipped with a continuous-path 
numerical-control system. These machines, designed 
especially to meet aircraft problems, are being sup- 
plied by Cincinnati Milling Machine, Giddings & 
Lewis, Kearney & Trecker, and Morey. 

Control equipment is being supplied by Bendix 
Aviation, General Electric, and Giddings & Lewis 
in conjunction with Concord Control (Numericord), 
Electronic Control Systems, Inc and Cincinnati Mill- 
ing Machine. 

Part of the idea behind this program is to intro- 
duce the technique to Industry, with the expectation 
that it will establish itself as a valuable concept. 
Meanwhile the equipment will offer many manu- 
facturing advantages as well as permit study of ap- 
plications and capability. 

Industry, generally, has no evidence or proof of 
the advantages of numerical-control systems. There 
is a broad feeling that the complexity of data proc- 
essing is beyond the abilities of most companies at 
this time. It is expected that the first year of opera- 
tion in the aircraft industry will establish real proof 


Ferranti has applied its continuous-path system ... to a Kearney 
& Trecker No. 2 vertical miller. Each of the three axes is provided with an electro- 
optical digital measuring system, which measures in units of 0.0002 in. and is 
entirely independent of the leadscrews. Control unit contains magnetic tape read- 


ing equipment and the circuits providing power to the servos as well as accepting 
feedback signals from measuring devices on machine. Marginal checking circuits 
are included, as well as a continuous check during tape playback 
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Simple programming . « » usually for discrete position- 
ing, is possible with card punch or manual tape punch similar 
to unit shown, Manual tape preparation equipment is also avail- 
able for magnetic systems. Operator simply follows coded pro- 
gram on manuscript, using binary or decimal number system 


of the value to be found in these systems and that 
the attitude of Industry will change drastically. 
Studies indicate that the present numerical-control 
machines will have a production capability at least 
three times that of current methods—in one-half of 
the present space requirement. 

Auxiliary machine tables for discrete positioning 
are being offered in abundance—but the quantity of 
takers still is comparatively small. Nevertheless, 
within the last few months a number of machine- 
tool builders have announced the availability of nu- 
merical-control positioning. They are getting in on 
the ground floor of what is certain to be a major 
machine-tool development. 

Electronics firms of all types and sizes are devel- 
oping this control equipment. A few of these firms 
will profit; many will lose heavily. While no one can 
say where success lies, or advise a company not to 
try, the competition is fierce. A small company 
thinking about going into this field must decide how 
much it can afford to spend—and how long it can 
wait to get back its money—before venturing too 
deeply. Recent history has shown that many more 
problems arise than are generally anticipated when 
these systems are developed; when human control is 
eliminated from the machine. 

One of the principal difficulties appears to be that 
the average electronics engineer is not sufficiently 
familiar with the intricacies of machine tool opera- 
tion, and machine-tool users are strangers to the 
modern world of electricity, especially as it applies 
to controls. Very little can be taken for granted in 
either field. Closer understanding between the two 
is imperative for the future of both—and steps are 
being taken via conferences, special courses, forums, 
and other educational means, to bring this about. 

At present, three manufacturers associations have 
study groups working very hard on these problems. 
The Aircraft Industries Association; the Radio, Elec- 
tronics, and Television Manufacturers Association; 
and the National Machine-Tool Builders’ Associa- 
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tion—all have committees studying the development 
and application of numerical control. 

Another problem is cost. For one thing, a number 
of firms developing controls have considered them 
a passport into the civilian market after having de- 
voted their attention almost exclusively to military 
control devices, where price was secondary. These 
firms have spent large sums on development and 
then expected the first potential customer who came 
along to pay most of the development cost on the 
first few units, which at best were unproved proto- 
types for demonstration purposes. 

Other firms offer controls at more reasonable pric- 
es but cannot guarantee productive efficiency. Even 
more important, it is difficult to sell a control, which 
sometimes costs more than the machine tool or 
equipment to be controlled, without proof of ability 
and only theoretical performance as a guide. 

Production people seldom spend money without 
being able to see a positive return on their invest- 
ment. Moreover, they only spend it in proportion to 
the return they can expect. This attitude frequently 
prevents a rush to adopt new ideas until quite a few 
companies have tried them with success. It’s a little 
like the old story of “no job without experience and 
no experience without a job.” Somebody has to take 
the first step. 

Many control manufacturers have joined the nu- 
merical-control parade during the last few years. A 
number of them have tried to interest machine-tool 
builders in working with them, but have succeeded 
in only a few instances. At the same time several 
machine-tool builders interested themselves in nu- 
merical control to the extent that they sought out 
systems that they could apply, working with control 
firms, or developed a staff of engineers to work out 
their own systems. Most of the systems developed 
so far are in use only by the firms that developed 
them or by the machine-tool builders for whom they 
were developed. But, after all, remember that nu- 
merical control was practically non-existent only 
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AIA Test Part No. 1... for evalu- 
ating continuous-path numerical control 
systems, was developed as a standard and 
uniform method by the Numerical Control 
Sub-Committee. It incorporates straight 
lines, circles, an ellipse, a smooth curve 
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a 90° axis, and other designs commonly 














Arter Grinding Machine Company offers its “Jig- 
matic” . . . a tape controlled 2-axis positioning table, operat- 
ed from punched tape. Used in its own plant to drill and bore 
precision gear boxes, the unit consistently holds tolerances of 
less than 0.001 in. between holes. Work is completed in 10 to 
30% of time formerly required using random drill jigs and 
layout. Table capacity is 20 by 30 in 


two and one-half years ago; a remarkable growth. 

Even though the technique is new, a number of 
small positioners have been sold, big skin mills 
and profilers are being readied to run on produc- 
tion orders at customers’ plants (Giddings & Lewis 
has had a machine producing parts at its plant 
for two years), and a number of machine-tool build- 
ers will be delivering numerically controlled ma- 
chines to customers this Fall. Today, a considerable 
amount of work is being done with positioning as 
well as other applications such as turret lathe con- 
trol, turret punch control, and the control of large 
riveters. It may also find a place in sequencing oper- 
ations for heat treatment, plating, and other forms 
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found in aircraft parts. The drawing is 
completely dimensioned by coordinates to 
a single point 


of finishing, as well as in resistance welding for au- 
tomatic assembly. 

If a company wants to develop and market a nu- 
merical-control system, there is no better way to 
get started than to apply the system to a machine in 
its own shop, then use it and study it until the 
“bugs” are out. When the system has been proved 
practical, and its advantages and limitations are 
known, potential customers can be invited in for a 
demonstration. 

There are so many areas to be considered in a 
concept as radical as this that it is not surprising to 
find a certain hesitation in buying. What do you 
achieve by putting a $10,000 positioning table on a 
$3000 drillpress? Or, will it benefit a $30,000 pre- 
cision jig borer? What capability can you expect? 

Many people new to numerical control believe 
that it will permit them to increase production by 
allowing higher feeds and speeds. This is not exact- 
ly true. Numerical control is simply a control device 
applied to the normal capabilities of any given ma- 
chine. It will not contribute much improvement in - 
pieces per hour resulting from faster metal removal. 
However, because numerical control requires less 
setup and no rest or fatigue time, it will permit the 
machine tool to operate a much greater number of 
productive hours per day. Also, by minimizing hu- 
man error numerical control improves output in a 
number of ways. 

Because scrap rates are reduced, more usable 
parts are produced per hour and, because fewer in- 
spections are necessary, the machine can work for 
longer periods without stopping. Tool life is im- 
proved as a result of constant and correct loading 
rather than the variations created by manual con- 
trol. And on some contouring and tracing machines 
capacities are as much as doubled when templets 
and tracers are removed from the machines. Of 
course, even the capacity of a drillpress is increased. 
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Step shafts... are produced at Sundstrand’s Rockford 
plant on lathe using General Electric’s numerical-positioning- 
control. Compared with former method, average production rate 
is increased 51%, with increases ranging up to 83% on in- 
dividual parts 


For short-run jobs, calling for only a small quan- 
tity of pieces per order, but normally requiring ex- 
tensive tooling, a good numerical control system 
usually will show an outstanding economic advan- 
tage over conventionally controlled machine tools. 
In the present state of the art, for example, nu- 
merical control will not compete favorably with cam 
control on a screwmachine because cam action per- 
mits higher productivity. If only a small number of 
parts is required, programming and producing a 
tape is a lot cheaper and faster than programming, 
machining, and setting up a set of cams. 

The Fosdick Machine Tool Company has devel- 
oped with International Business Machines Corp a 
punched-card control for a vertical boring machine. 
Using a digital system, this control provides coordi- 
nate positioning of the work table, selection of spin- 
dle speeds and feed rate, and control of depth. An 
outstanding development in this system is an auto- 
matic tool selector operated from the punched-card 
data. Tools are selected and sequenced; are insert- 
ed in the spindle and removed from it as required— 
all from a tool storage device adjacent to the ma- 
‘chine. 

Whether or not numerical control will suit your 
needs depends upon ..:~ break-even point. Compare 
your present cost of tooling, setup, labor, and scrap, 
as well as lead time and floor space, plus the replace- 
ment factor, against the cost of numerical-control 
equipment, programming, and setup time. The im- 
portant question in making your decision is: Which 
system provides the most profitable part cost? Other 
considerations are secondary. And, even when pro- 
duction quantities warrant other methods, numerical 
control can lower toolmaking costs. 


What are the principal requirements of any 
control system to be used on machine tools? 


We are somewhat surprised that in asking 100 peo- 
ple what seemed like a very straightforward ques- 
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tion, we received an array of answers indicating 
wide differences of opinion. Perhaps the question of 
control essentials is like asking a man to give his 
ideas of the essentials in a wife. In both examples 
preferences vary according to the outlook of the 
individual; probably a very happy condition when 
you consider the competition. Nevertheless, the con- 
sensus suggests reliability as the most important 
ingredient. This need is followed by accuracy, ease 
of maintenance, simplicity in design and use, and 
cost. Other requirements include long life, compati- 
bility, and safety. 

Fundamentally, according to Barnes Drill Com- 
pany, “A control system for a machine tool must 
perform the functions for which the machine tool 
was designed. The control system will, naturally, 
become more complicated as the number of motions, 
or the integration of the motions, increases. There 
must be complete compatibility between a machine 
and its control. Controls must be more flexible than 
the machine tool so that they increase rather than 
limit machine flexibility.” 

The foregoing, says Leonard Mautner, president of 
ECS, “is an opinion of habit voiced by machine-tool 
builders. The control and the machine should be 
rated as a single entity, rather than separately, with 
each element bolstering the effect of the other.” 

Cost will be discussed in more detail as a separate 
question. However, as related to control require- 
ments, the important consideration is that the cost 
per piece, at a given quality standard, be com- 
mensurate with the cost of making the piece by any 
other method. No idea, regardless of how tricky it 
is, is any good if it doesn’t pay off—although some- 
times the payoff may be indirect. When the other 
essentials appear to be present, the only sound way 
to determine if the investment is practical is to add 
up all of the costs, initial and operating, for both the 
old method and numerical control, then find which 
offers the ultimate best cost per piece. 

The specific features of a control system or a ma- 
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Comparison of machine-tool control systems. . . 
for continuous-path machining shows the steps necessary from 
the blueprint (called “raw storage” of information) to the ma- 
chine. Both Bendix and Cincinnati direct and interpolate at the 


chine tool only influence the cost of putting them 
together into a system. There are almost no cases 
where a control and a machine are not technically 
compatible, but there are many cases in which the 
marriage would be uneconomical. At this early stage 
of the game it is useful to examine every proposed 
application of numerical control carefully and in- 
dividually, because rules-of-thumb based on non- 
numerical controls are likely to be misleading. 


How can a system be tested to determine 
whether it meets these requirements? 


There is no practical way to determine in advance 
of actual experience whether a control or a ma- 
chine-and-control system meets these essential re- 


Production increase of 8 to 1... was obtained when 
GE numerical-positioning control was applied to National] re- 
sistance welder. This is a simpler system than might be re- 
quired for machine-tool control 
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machine, while the other systems provide separate directors, 
which can provide information for more than one machine. 
Choice of system depends upon application and preference 


quirements. Don’t “buy a pig in a poke” and be 
forever soured on the entire idea. The best approach 
is for the potential user to make a thorough study of 
both the control and the machine tool, factoring in 
the abilities of the manufacturers involved, until 
he has a complete understanding of the system. It 
is not essential that this understanding include the 
electronic intricacies of the system so much as that 
the approach be logical and practical from an equip- 
ment and performance standpoint. 

The only adequate test to determine whether a 
machine and its control can work to the desired 
tolerances and speeds is to completely machine some 
sample parts. Also, the potential user can talk with 
other people who are presently using the system, 
thus learn of its abilities from their experience. 

In many cases, tests on the specific machine to be 
purchased are not possible because the machine is 
of a special design which has never been built. Un- 
der these conditions, study the results produced on 
similar machines of equivalent size using the same 
control system, and then have faith in the machine- 
tool builder and the system supplier working to- 
gether to meet the requirements. 

A formal test pattern and procedure has been de- 
veloped as an Aircraft Industries Association stand- 
ard, primarily for testing continuous-path systems. 
A number of systems have been tested to this stand- 
ard. Portions of the test standards may be used to 
test discrete-positioning systems. Mr George E Ken- 
ney of Hughes Tool Co, Aircraft Div, Culver City, 
California, is chairman of the AIA numerical control 
subcommittee. 

The RETMA committee, chaired by Mr E H Boss- 
man of IBM, has subcommittees working on: 1. 
storage media standards, 2. electrical construction 
standards, and 3. contouring standards. 
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Results of the survey and evaluation to date show some 
radical advantages for numerically controlled machine tools 
as demonstrated by the AIA test part: 

a. Present method— 

Tracer control Hours 
(1) Manual office paper work 3.0 3.0 
2) Templets 97.5 100.5 
3) Machining, tracer 3.6 104.1 
4) Machining, boring 0.5 104.6 

. Numerical control method 
1) Manual office paperwork 1.0 1.0 


Cumulative 


2) Data processing by computer 1.5 2.5 
3) Machining, magnetic tape 0.9 3.4 
(4) Machining— 
Boring, magnetic tape 0.1 3.5 
Note: The test part has been machined more recently on 
faster, less accurate magnetic-tape equipment in less 
than 0.3 of an hour. 
c. Comparison between “a” and “b” above shows: 
(1) Manual office paperwork, a 66.6% Reduction 
2) Data processing, a 98.5% Reduction 
(3) Machining, a75 % Reduction 
4) Boring, an 80 % Reduction 
Remember this numerical control test was run on a standard 
generul purpose machine converted to, not specifically designed 
for, numerical contro! (using a Ferranti Electric control system). 
It is for the first piece run and was machined on the same day 
the shop first saw the drawing. Twelve hours of inspection 
could not find cause to reject the part. 
lf the average part can be made at only half of these 





percentage improvements, a real incentive for private purchase 


of numerical contra! is indicated. 








Which control system, continuous-path and 
discrete-positioning, best meets these re- 
quirements at this time? What makes a sys- 
tem outstanding? What are the present lim- 
itations of numerical control? 


Actually, you cannot consider both systems, con- 
tinuous path and discrete positioning, in the same 
category. The discrete-positioning systems are sim- 
pler to develop and apply—and they are less costly. 
So many more of these systems are available and in 
use that it is difficult to say one is outstandingly bet- 
ter than the others. For either system, it would be 
unfair, at this stage of the art, to say that one sys- 
tem was superior. Each of the systems available to- 
day has good and bad characteristics. 

The important thing to remember is that each 
system meets the requirements of the work to be 
done, following widely different methods. Both sys- 
tems are outstanding because they can do their work 
in a fraction of the time required by non-numerical 
control equipment. The present limitation of all sys- 
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Turret drill ... is a natural for numerical positioning be- 
cause control can position work for drilling, reaming, tapping, 
etc, as well as select and sequence turret for complete auto- 
maticity. Shown here is Burgmaster drill with Barnes Binotrol 
positioning system—which is also used on Jones & Lamson 
turret lathe 


tems seems to be a lack of sophistication, which is 
natural at this stage of development. In fact, they 
are being referred to, now, as the “forerunners of 
numerical control.” 

As a further example of the evaluation problem, it 
is interesting to study the recently released report of 
the-AIA Numerical Control Sub-Committee which 
gives, in detail, the opinions of many experts yet 
leaves to the reader the task of forming his own 
opinion as to the best system. 

Much depends upon the application. For instance, 
control systems differ significantly—not only in basic 
concept but in the functions performed by the sys- 
tems’ individual elements, it seldom is practical to 
make a direct comparison between two or more 
specific elements. Some of the differences include: 

1. Type of computer—scientific and industrial; 
general] purpose vs special purpose; punched card, 
punched tape, or magnetic tape output. 

2. Converter—punched card to punched tape; 
punched card to magnetic tape; punched tape to 
magnetic tape, analog or digital. 

3. Machine-control device—punched tape, binary 
or decimal coded; punched cards; magnetic tape, 
incremental digital or coded digital; magnetic tape, 
phase-modulated analog, frequency-modulated or 
amplitude modulated analog; no tape or card, just 
pushbutton or dial (for discrete positioning). 

4. Feedback system—incremental digital or coded 
digital, rotary or linear; phase-modulated or ampli- 
tude-modulated, rotary or linear. 
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Wiedemann automatic turret punchpress . . 

locates, in x and y axes, and pierces holes up to 6 ig. square in 
steel sheet and other materials without operator attention. Sys- 
tem positions works, selects correct punch, and trips press. 


5. Servo drive—hydraulic, pneumatic, or electric, 
rotary or linear. 

Similarly, the order of control must be deter- 
mined. Each system takes a somewhat different ap- 
proach to the final step of actual machining. One 
continuous-path system performs interpolation and 
decoding in a unit which is an inseparable part of 
the machine tool; another system adds required 
points, calculates tool offsets, and interpolates in a 
general-purpose computer, then decodes in part of 
the machine tool. A third system simply drives the 
machine tool after all of the preliminary work has 
been completed in separate equipment. 

In comparing systems, the foregoing is technically 
important—but it is less important to the person 
responsible for production than some of the practical 
considerations: 

What feed rate will the system permit? 

How do you compensate for tool wear? 

How will table-load distortions affect tolerances? 

What tolerance is the system designed to main- 

tain (repeat)? 

Is it practical to introduce corrections at the ma- 

chine? 

Is the system fail-safe? 

Are the components easily replaced—and readily 

obtained? 

Does the system cover all of the previous manual 

responsibilities? 

Will the system improve or limit the machine’s 

capability? 
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Numerical positioning equipment is available directly from 
Wiedemann and from GE Specialty Controls Department (two 
different systems) 


Can the instrumentation stand normal shop abuse? 

Can an observer read dimensions and work prog- 

ress? 

For a system to be outstanding, it must provide 
one thing above all else: Satisfactory parts at less 
cost than parts made any other way. However, there 
are a few other factors such as reliability, ease of 
information processing, and low downtime, which 
add to its acceptance. 


Are control-system manufacturers making 
any attempt at standardization of information 
handling, especially input, to provide a nu- 
merical control system compatible with a 
number of different machine tools—or in- 
terchangeability of systems on a given ma- 
chine tool? Is this as practical as it appears? 
How is compatibility achieved? 


Control system manufacturers are definitely at- 
tempting standardization through membership in 
various associations such as RETMA, AIA, and 
NMTBA, as well as in coordination with the USAF 
Air Materiel Command. At present, and on the ma- 
chine tools to be delivered to the aircraft industry 
during 1957 and 1958, interchangeability is not prac- 
tical and not expected. The concept is too new and 
standardization might limit development. 

However, standardization is considered as neces- 
sary as having common power supplies, foundations, 
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and water. It is expected to be a requirement on 
subsequent equipment for aircraft manufacture. In- 
terchangeability is considered especially important 
for military readiness. 

RETMA and the NMTBA have issued a recom- 
mended standard for punched tape and punched 
cards, primarily those media used in discrete-posi- 
tioning systems, which appears adequate. Some peo- 
ple feel that this is all the standardization neces- 
sary in the discrete-positioning field. Beyond this 
point you don’t have to worry about compatibility 
and interchangeability because, basically, the sys- 
tems are sufficiently simple for each machine to 
stand on its own feet. Users of numerical positioning 
control should urge their suppliers to adopt these 
standard input tapes and cards. 

A complex series of steps are necessary to achieve 
compatibility, especially because of the variety of 
system approaches described earlier. You can ap- 
preciate the problem of making a machine tool 
which does its own interpolation and decoding re- 
spond to the same control system as a machine tool 
receiving all its information from separate equip- 
ment. 

Similarly, a machine built to take instructions 
from an analog system “might” have trouble under- 
standing a digital message. And, of course, binary 
code would be most confusing to a decimal reader. 

The answer seems to be a form of interpreter 
which could accept information in one form and 
deliver it in another. This is more easily said than 
done. The device could cost more, because of com- 
plexity, than a computer—which is what it would be. 

Compatibility in the storage media area, the tapes 
and cards, seems to be primarily a matter of getting 
together on the technology. For the machine re- 
sponse and resonance area, compatibility may be 
achieved by having feedback systems of sufficient 
range and control to compensate for the differences 
in machine tools. The latter may be necessary, in 
any event, to compensate for changing machine 
loads and changes resulting from wear on various 
areas of the machine as it ages. 

A number of prominent people in the numerical- 
control field claim that complete compatibility is too 
impractical to be possible, short of standardizing on 
one system and tossing out the rest. This course is 
not very likely. These people prefer that only the 
simplest and most direct elements of control be ap- 
plied to the machine tool and that all the informa- 
tion be prepared on separate equipment. 
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Other people will tell you that the use of separate 
equipment for information processing is too expen- 
sive unless it can serve a number of machines in 
one plant or area. The machine containing its own 
computer, limited to specific needs, is less costly. 
Again, the answer is determined by application and 
break-even point on an individual basis. 

One answer is that numerical control is not re- 
placing just a special mechanism but also the man— 
and a good man, properly trained, is not limited to 
one machine. This is a fundamental process control. 
Especially at the final input to the machine, informa- 
tion processing should be versatile. 


To which machine tools is numerical control 
most applicable today? How may this 
change? 

Numerical control will bring, through continuous- 
path techniques, the greatest return from contour 
machining in 360-degree spheroid configuration. 
Primarily, this means general-purpose machine tools 
such as profilers, skin mills, and spar mills. Later 
it will extend to knee and bed mills, and should be 
equally valuable in any phase of industry required 
to make a few parts at a time. 

Beyond this application, numerical control pro- 
vides a basic positioning device. As such, it has un- 
limited uses only temporarily restricted by the new- 
ness of the concept. Today numerical control solves 
a tooling and setup problem for short-run jobs. To- 
morrow, improved equipment may make this con- 
trol far more practical than cams and mechanical 
devices for large-lot production. 





PLUS ADVANTAGES OF NUMERICAL CONTROL... 


1. . Fully automatic performance of all machining operations 
which lie within the capability of the basic machine tool. 


2 . . Rapid interchangeability of control equipment from one 
job to another by simply inserting a new set of previously 
prepared instructions. 


3 . . Smaller number of work setups and reduced setup time. 
4. . Accuracy unlimited in preparing control instructions. 


5 . . Multiple machine control by a single system, and control 
need not be located near the machine tool. 


6 .. Instructions do not deteriorate with use, are readily 
modified through patching techniques, are conveniently stored, 
can be shipped (or mailed) anywhere with speed and economy, 
and may be transmitted between plants by conventional tele- 
type circuits. 


7. . Of commercial grade, most of the system components 
are readily available at moderate cost. 


8 . . Inherent mathematical accuracy. 

9 . . Minimum human error in machining procedures. 
. Process preparation remote from machine tool. 
- Part duplication is constant and accurate. 
+ Increased machine tool utilization. 


- New business opportunities in previously unprofitable 
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How will numerical control affect the de- 
sign of tomorrow’s machine tools? 


Numerical control will have an enormous influ- 
ence on the design and manufacture of machine 
tools. Even today, the effect is beginning to show. 
For instance, al] motion must be controlled by some 
method of pre-loading. Hand scraping probably will 
have to give way to hardened and ground ways. 
With numerical control you can measure the accur- 
acy of data preparation and of the control system. 
Hence, the only element left is the machine tool. As 
a distinct element, it is more readily evaluated. Ac- 
curacy can be measured now as never before. 

Today we are finding pre-loaded ball-bearing 
leadscrews when, only a few years ago, almost no- 
body would use them. Also, more attention is given 
to machine rigidity. Ultimately, much higher speeds 
and feeds will be possible because safety and con- 
trol will not depend on manual dexterity or operator 
skill. It is likely that some machines will include 
their own gaging systems, although much of today’s 
form of gaging will be eliminated. 

Numerical control should have an even more 
startling effect on design. By eliminating the oper- 
ator you eliminate the need to consider operator con- 
venience, reach, position, and—to some extent— 
safety, in the machine design. With these criteria 
removed, the very appearance of the machine-tool 
may be drastically altered. The part might be deep 
in the center of the machine, surrounded by cutting 
tools. (No one need watch it.) Or, it might be sus- 
pended from an upside-down “table,” with tools 
working from underneath, to allow chips to fall 
away. Perhaps, in a design similar to the “throatless 
press,” the work will be clamped directly to the shop 
floor and milling heads suspended from rails mount- 
ed in the ceiling will make it—working a dozen 
places simultaneously. 


NATCO .. . . proposes this automatic drilling machine, shown 
in the artist’s rendition, which would utilize the discrete posi- 


American Machinist + July 15, 1957 


But, a word of caution: Designs must take into 
consideration the peculiarities of the metal being 
cut. So far, it has been found to be extremely diffi- 
cult, in spite of control capabilities, to utilize more 
than five cutting motions simultaneously without 
having the work move or distort. 

Also, a variety of small but important details must 
be taken into account when the human operator is 
relieved of control. For example, a heavy forging 
placed on the table of a boring mill may cause the 
table to bow—and the forging might distort with it, 
particularly if there is overhang. An operator work- 
ing to a layout on the piece would still spot his 
holes to the layout without trouble. Numerical con- 
trol would proceed from point to point according to 
tape directions—and would measure across the chord 
of the bow—so that when the work straightened out 
the holes would be too far apart. 

This danger might be eliminated by placing a 
strain gage in the table which would feed a correc- 
tion voltage to the system to compensate for dis- 
tortion. Similarly, a thermostat in the table or at- 
tached to the work can supply correction voltages 
for expansion and contraction caused by tempera- 
ture changes. Automatic correction is possible for 
these secondary considerations. The important thing 
is awareness of the problems. 


Are there any numerical-control systems 
other than electrical? 


All continuous-path control systems are electrical 
or electronic in the data-processing and machine- 
instruction areas. Machine actuators are either elec- 
tric motors through gears, hydraulic motors or pis- 
tons, or, in one case, pneumatic motors. 

The same condition is generally true of discrete 
positioning. However, there is optical scanning of 
tape—which becomes “electronic” through a photo- 


tioning table recently developed in its plant. System will posi- 
tion, sequence, and select one or any number of spindles 
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cell. Also, a number of companies are using pneu- 
matic cylinders to achieve faster feed rates. 

In one design the cylinders are in binary lengths— 
1 in., 2 in., 4 in., 8 in., ete—on the same axis, with 
one set for each coordinate. Another design uses air 
cylinders for the feeds and numerical control to 
manipulate the mechanical stops. 

Companies such as General Electric, Cincinnati 
Milling, and Pratt & Whitney, as well as a few Eu- 
ropean firms, manufacture optical contour followers 
which follow a pencil or ink line, but these devices 
are not numerical control systems. Similarly, all 
punched-card-controlled lathes are not numerically 
controlled. The pre-programmed cards simply select 
relays which actuate feeds, speeds, machine func- 


tions and cycles. 


How much should numerical control cost? 


To quote the AIA Numerical Control Subcommit- 
tee report, “The numerically controlled machine tool 
is what we buy according to our work and workload 

. it is fitted with a suitable input data reader and 
an integrated motion, spindle, coolant, etc. . . . It 
is here that numerical control and numerical data 
processing must prove of value and advantage over 
present methods. .. . Even now, large numerically 
controlled machines cost slightly less than the same 
machines with a one-to-one ratio tracer control.” 

It is somewhat startling to hear that a numerically 
controlled machine costs less than the previous 
equipment, especially when most people have been 
led to believe, or have received prices indicating, 
that just the reverse is true. The conflict is in the 
elements which comprise a system. 

While no one considers the cost of service equip- 
ment as part of the cost of a tracer-controlled ma- 
chine, everyone includes the cost of service equip- 
ment in numerical control calculations. Do you con- 
sider the cost of machine tools for making templets 
as part of the cost of a profiler? Does the price of a 
jig borer include the cost of an operator? 

The basic machine tool contains a data input de- 
vice, a feedback device, and a drive device on each 
motion. It may contain equipment to control aux- 
iliary functions. Discrete positioning systems will 
have independent drives while continuous path ma- 
chines will contain integrated drives. Although a 
couple of the machines now on the market include 
data-processing equipment in the machine tool, all 
the other equipment in the numerical control system 
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Giddings & Lewis continuous-path 

multi-axis skin mill... 

uses the G & L “Numericord” control system, which was de- 
signed and is manufactured by Concord Control Inc (former 
MIT men who worked on original numerical control project). 
System provides 2, 3, 4, or 5 simultaneously controlled motions, 
feed rates up to 120 ipm and higher if necessary, rapid traverse, 
automatic slowdown, and 14 or more additional functions when 
desired. The latter provide automatic operation of chucks, fix- 
tures, coolant valve, tool-change stops, chip removal, etc. At 
any time, in any axis, the director operator can check position 
information by simply pressing a button for visual display. 
Control accuracies exceed the requirements of any present or 
proposed machine tools. Three different machine-too]l builders 
participating in the USAF-AMC program will have contro] tapes 
prepared on G & L directors 


performs a service function. Thus, costs for the ma- 
chine tool and for the service equipment should be 
considered as separate items. 

It is hardly fair to consider a special-purpose com- 
puter as part of a numerically controlled machine 
tool unless you include the cost of your tool design 
and toolmaking departments in the cost of non- 
numerically controlled machines. Data processing 
takes the place of a number of other services. 

General Electric, for example, will supply a two- 
axis numerical positioning control, including data 
input equipment, numerical control, and power 
servos, for a price ranging between $10,000 and 
$20,000. (About the least expensive discrete-posi- 
tioning equipment to come to our attention so far 
ranges from $1500 to $2000 per controlled axis.) 
Again, much depends upon what you need to meet 
your work and workload requirements. Adding the 
integrating function for continuous-path control can 
at least double the cost. 

Thus, the price of the General Electric three-axis 
contouring control is $35,000 to $40,000. This price 
includes the magnetic-tape reader, all the electronic 
control, and the power servos. In addition to this 
equipment, a director is required to serve the ma- 
chine. The price range for directors is difficult to 
state because it varies widely with the requirement 
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Cincinnati Milling Machine Company’s numerical- absolute, with all dimensions from a reference line and in di- 
control system .. . for continuous-path control of skin rect numbers. Machine can be operated as standard miller with 
miller uses punched cards for machine input. Depending upon manual feed, power feed, and rapid traverse—with or without 
available facilities and the job requirements, either a general- numerical control. Accuracy is + 0.002 in. in 800 in., + 0.001 
purpose computer or a manually operated card punch can be in. in 100 in., and + 0.0005 in. up to 20 in. This is a special 
used for information processing. System provides: either discrete form of analog system developed by EMI and called an “absolute 
positioning or contouring, positive feedback at all times, cutter voltage ratio” system. A common source supplies both the in- 
wear or size compensation at the machine, and parabolic in- formation analog and the feedback analog, hence the effect of 
terpolation to minimize number of points plotted. System is voltage variations is- minimized 
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and the number of axes. One director will serve 
many machines, hence its cost can be divided among 
them. 

Barnes Drill informs us that the cost of numerical 
control on its machines (discrete positioning) is ap- 
proximately 25% of the quoted price of the ma- 
chines, Very generally, percentages range from 20% 
to 50%. 

The price for the basic Bendix Aviation Tape 
Preparation System—an adapted G-15 computer—is 
about $70,000, or $1900 per month on a lease basis 
—if the latter is desired. A complete set of sub- 
routines is included in this price. Also included in 
the price, as with most systems, are technical assist- 
ance in designing the machine as well as training 
courses in programming, maintenance, and opera- 
tion. 

Prices vary with the number of elements in the 
system and with the number of controlled axes. The 
Giddings & Lewis—Concord Control director sys- 
tems being shipped to the aircraft industry provide, 
so far exclusively, five simultaneously controlled 
motions. The director, power supply, magnetic tape 
unit, spare parts, and auxiliary equipment totals 
about $200,000. Technical assistance and training 
are included. Each director provides magnetic con- 
trol tapes for independent control of many machine 
tools, hence investment per machine tool is reduced 
as the number of numerically controlled machines 
goes up. 

The C-180 Series Magnetic Tape Path Control 
System, manufactured by Electronic Control Sys- 
tems, Inc, provides one-horsepower servos, for 
three-axis control on milling machines. It is now 
available on a Morey 4-ft by 4-ft profiler. Working 
to tolerances of 0.001 in., and depending upon choice 
of features, the price is $30,000 to $50,000. 

Available on a Kearney & Trecker No. 2 milling 
machine, the ECS C-191-Series system has a price 
of $20,000 to $30,000. It provides three-axis contour- 
ing using %s-hp servos; is accurate to 0.001 in. 

For discrete positioning, ECS can provide the C- 
202 Series system using punched tape. Price range is 
$12,000 to $14,000, including a special 12 by 18-in. 
spacer table and all controls. Tolerance is 0.001 in 

Thus, you can spend from about $3500 to $20,000 
for discrete positioning equipment and from about 
$20,000 to $500,000 for a continuous-path control 
system. But remember that this investment is not 
just for automaticity. It may also provide for less 
tooling and can even double the capacity of the ma- 
chine tool. Also, if more than one of your machines 
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is numerically controlled the cost may be lowered 
by information-processing equipment which serv- 
ices many machines and by savings on labor cost. 

To many potential users, the cost of these con- 
trols seems high in relation to the price of the basic 
machine tool. Actually, while the machine-tool cost 
always has been a standard for comparison in de- 
termining the cost of accessory equipment, it is not 
a practical standard for establishing the value of 
numerical control. 

After all, the whole purpose of a $15,000 lathe is 
to position a $2.00 chunk of carbide with respect 
to the work. A large part of the control system is 
independent of the size of the machine to which it 
is applied. Its value must be measured in output; 
in what the contro! adds to the value of the machine. 

Certainly, a higher price could be paid for a 
control system which would treble the production 
of a $100,000 machine requiring 2000 sq ft of floor 
space and three men than for a control which would 
quadruple the production of a $7000 lathe. Installed 
on the first machine, numerical control represents 
a saving of more than $50,000 a year; on the lathe 
it saves less than $20,000. 

There is, of course, a strong resistance to paying 
much more for a control system than for a machine 
tool, but this control system is more complex than 
the basic tool, just as the basic tool is more com- 
plex than the carbide throwaway insert. Similarly, 
numerically controlled machines will require fewer 
mechanical controls and less equipment for operator 
convenience hence the lowered costs of basic ma- 
chines may compensate for some of the cost of 
numerical control equipment. Ultimately, it should 
be possible to provide a control system for a small 
milling machine for less than $20,000. Nevertheless, 
at today’s prices, it is likely that a numerical control 
system will pay for itself, if properly used, in a 
very short time. 

Don’t let first costs stop you from investigating 
the value of numerical control. The real test is the 
cost per machined piece—and an estimate of the 
minimum advantage may be most encouraging. Most 
people who are familiar with the subject believe that 
experience gained in the aircraft industry over the 
next two years will prove to all of Metalworking 
that numerical control is a basic manufacturing 
“tool” having outstanding competitive advantages in 
most phases of the industry. 


What is the market for numerical control? 

While a thorough study, to answer this question in 
detail, would fill a book, a brief analysis may give 
you some idea why this concept has found so many 
followers—and why so much money is being invest- 
ed in it. 

A quick look at The Seventh American Machinist 
Inventory of Metalworking Equipment, published in 
1953, indicates the quantities of equipment to which 
numerical control could be profitably adapted: 

Machine tools— 
Boring machines— 
Drilling machines— 


64,600 
391,000 
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Lathes- 425,000 
Milling machines 
General purpose—— 
Planers— 
Shapers— 41,000 
Total: 1,245,600 
In addition to these machine-tools, there is the 
special group of equipment to which continuous- 
path control is especially valuable: 
Automatic and manufacturing 
millers— 24,000 
Planer Millers— 4,000 
Die Sinkers and duplicators— 6,000 
Bed-type and automatic rise-and- 
fall millers 
Special-skin, spar, and other— 
Contour sawing and filing— 16,000 
Total: 79,000 
Furthermore, numerical control is applicable to 
a variety of process equipment: 
Riveting machines— 
Punching machines— 
Electric and gas welding and 
cutting machines 
Plating machines (or units)— 40,000 
Total: , 387,000 
Very, very roughly, these figures show a grand to- 
tal of 1,711,600 pieces of equipment, each of which 
might be improved by numerical control. Of this 
number, about one million units are in categories 
requiring discrete positioning and the remainder 
might require continuous-path systems. If, to be con- 
servative, only 25% of the one million units are 
equipped with discrete positioners, at an average 
cost of only $5000 each, the potential market is $1.25 
billion. The market for continuous path systems on 
the same 25% basis but costing $20,000 is a mere 
$3%% billion—and this is conservative. 
Furthermore, this equipment was in production in 


308,000 
16,000 


11,000 
18,000 


41,000 
26,000 


280,000 


Special cam miller . . . built in 
England by Research Engineers, Ltd, for 
Laurence, Scott, & Electromotors, Ltd, uses 
the EMI system. Key dimensions in polar 
coordinates are copied on a teletypewriter 
to produce a perforated control tape plus 
a typed checking copy. Tape runs through 
the control head at machine cutting speed, 
hence only key points near the tool need 
be “remembered.” An interpolator deduces, 
from a small number of points, the general 
curve form and varies table rotation speed 
to maintain optimum cutting speed. In the 
US, Bendix Aviation has developed a 
numerically controlled cam miller for its 
own use which saves weeks of master cam 
machining 
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1953 hence the figures represent only the market for 
retrofit controls—conversions of existing equipment. 
Most of the emphasis so far, especially in continu- 
ous-path systems, has been on original equipment. 

In a typical year, for example, about 3000 boring 
machines (horizontal, vertical, jig, precision, etc) 
are sold in the United States alone. Presumably all 
of these machines would benefit from numerically 
controlled positioning. If 25% of them are so 
equipped, at $10,000 each, the annual market is 
$7.5-million. This is just the market for numerical 
controls on boring machines. 

On the same basis, equipping 25% of the milling 
machines (including profiles, etc) with numerical 
control at an average cost of, for contouring sys- 
tems, $30,000 each, could provide an annual market 
of $75 million. The $30,000 figure is on the very low 
side for multi-axis control, It appears that numerical 
control has a potential annual metalworking market 
of well above $100 million. 

At this time almost any milling machine, and 
most other machine tools may be custom fitted 
with numerical control. Fitting is provided by either 
the machine-tool builder or by an electronic control 
producer. Delivery for milling machines is quoted as 
18 to 24 months; positioning tables require less time. 


What methods are used to orient and train 
both design and manufacturing personnel 
in this new concept? What changes does it 


require in manufacturing personnel? 


Most plants in the aircraft industry are maintain- 
ing training programs at all levels. Many of these 
plants are planning to train more than 100 people 
each, with an average training time of one month. 
Once operation of the equipment has started, a 
second month of on-the-job training will be given. 
Training should not be a serious problem. These 
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Vertical Turret Lathe 
(Also Vertical Boring Mill) 


Skin Mill 
NAS911 Type I Class tl 


Standard machine-axis nomenclature—AIA 


Numerical contro] for machine tools depends upon 
programmed data. A basic part of this data is the de- 
scriptive information coordinating the various machine- 
tool motions. The language used to program these data 
must be standard, hence the “Machine-Axis Nomencla- 
ture” shown in these diagrams -was developed to form 
the basis for a consistent standard of communication 
suitable for the most complex machine motions now 
foreseeable. 

Because the part is placed on the machine for the 
machining cycles, whatever system of description is 
used for the machine is also imposed on the part. This 
nomenclature is designed, therefore, to fit machine mo- 
tions. Continual reference to machine axes is made in 
specifications, data sheets, conversations, proposals, etc, 
necessitating some universally consistent means of ex- 
pression. The Cartesian-coordinate system has been se- 
lected because it is compatible with all branches of 
science and it is able to satisfy the need to envision 
machine tools resting on terra firma. 

The linear axes of this system are X, Y, and Z. They 
are always stated in alphabetical order, and once the X 
axis has been oriented, and the X-Y plane established 
with relation to the machine tool, the rest of the ge- 
ometry falls naturally into place. The X axis is the basic 
reference axis. Similarly, the first and most important 
motion of a machine-tool slide is its longitudinal travel, 
normally seen as traveling from left to right with re- 
spect to the operator’s conventional position. This cer- 
tainly applies to basic machine types such as lathes, mill- 
ing machines, shapers, planers, and horizontal boring 
mills—where carriage, table, ram, and platen movements 
are involved. 


American Machinist + July 15, 1957 


Milling Machine 
Profiling & Contouring 
NAS 913 Type VI 


Milling Machine 
Profiling & Contouring Type VI 


To the layman this statement may seem inconsistent 
because, in machine-tool jargon, the table motion of a 
horizontal boring mill is called “cross travel.” Actually, 
cross-travel is a misnomer and can be construed as 
longitudinal travel because this motion, as named, is 
seldom used other than for setup. Bar travel may be, 
and usually is, substituted in its stead. Left-to-right 
movement of the table is used more often, is judged to 
be more important to the purpose at hand, and should 
be considered comparable to the table trave! of a stand- 
ard horizontal milling machine. 

Assignment of the secondary horizontal cross-slide 
motion as the “Y” axis fixes the X-Y plane as hori- 
zontal and the “Z” axis as perpendicular for rise and 
fall. Other machine motions requiring description are 
the simple angular-rotation and compound-angular (tilt) 
motions. 

Simple angular rotation corresponds to the angles a, 
b, and c. Angle “a” is revolution about the “X” axis; 
“b” is revolution about the “Y” axis; “c” is revolution 
about the “Z” axis. Each is generated in a counter- 
clockwise direction when looking in the plus direction 
down its corresponding axis. Such angular rotation “po- 
sitions” the spindle “axis” so that it is no longer along 
an “X”, “Y”, or “Z” direction. Thus, the spindle axis is 
angularly positioned and is labeled “P.” 

Similarly, compound-angular rotation (tilt) of the 
spindle axis is defined by the angles “d”, “e”, and “f” 
and is thought of as occurring after one of the simple 
angular-rotation motions. 

Although this nomenclature appears suitable at pres- 
ent, changes will be made as programming techniques 
and machine tools are advanced—to keep the language 
consistent with the application. 
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control systems, rumors to the contrary, are much 
less complicated than the machines they control. 
Capable and ingenious tool engineers and process 
planners are the key to successful results. 

For the'simpler discrete-positioning systems, ei- 
ther the system manufacturer or the machine-tool 
builder provides instructions on programming, oper- 
ation, and service. Most programming can be done 
by an operator at the machine. 

In addition to in-plant training provided by 
equipment manufacturers or machine-tool builders, 
a number of colleges and universities are providing 
special seminars and courses. The Massachusetts 
Institute of Technology has offered these courses 
for a number of years. A special course on automatic 
control is offered at the University of Michigan 
Pennsylvania State University, Case Institute of 
Technology, and a number of other institutions of 
higher learning which have engineering schools can 
provide this instruction. 

However, most of the systems presently available 
do not require college-level training for program- 
ming and operation. Of eleven systems surveyed by 
AIA, only one system requires a knowledge of 
mathematics, for programming, above the high- 
school level. Basically, evaluation of a numerical- 
control system requires a knowledge of servomecha- 
nisms and servomechanism applications. Machine- 
tool know-how is essential. 

For training purposes it is best to set up the team 
that will use the equipment and provide instruction 
for the entire group. The necessity for coordination 
and cooperation between members of the team can- 
not be overstressed. The team should consist of 
planning, designing, programming, manufacturing, 
ind maintenance personnel. 

Training should include the fundamentals of servo 
control, preparation of the part drawing for nu- 
merical-control processing, preparation of the 
“manuscript,” producing the computer tape, use of 
sub-routines, preparation of machine input media 
such as cards or tape, media handling techniques, 
machine-tool functions and limitations, test pro- 
cedures, preventive maintenance, troubleshooting, 
repair and replacement. Of course, discrete-position- 
ing systems require fewer data processing steps. 


What are the major components and funce- 
tions of numerical control? 


The RETMA sub-committee A6.1.2 on Contouring 
has defined the principal storage points as follows: 
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1. Raw Storage—Storage media, such as drawings, 
containing all information (geometry of part, 
cutter size, feeds and speeds, etc.) necessary 
for preparation of the manuscript. This raw 
data is considered by the planner, tool engineer, 
producibility expert and machinist to write the: 

2. Manuscript—Storage media, such as planning 
charts, containing raw data in a sequential form 
suitable for translation. This manuscript con- 
tains all necessary numerical data on the ma- 
chine tool specifications, tool path and cutting se- 
quences, work location on the machine table, 
feeds and speeds which need to be translated 
into: 

3. Instruction Storage—Storage media containing 
basic machining instruction in coded form. 
This coded form is usually punched cards or 
punched tape for the input to a computer. Cal- 
culations of cutter-center paths, offset from 
the workface and of discrete, progressive tool- 
position points close enough together to main- 
tain tolerance can be done manually or me- 
chanically but because of its quantity and 
repetitious nature, most users will prefer elec- 
tronic data processing to get points for: 

4. Position Storage—Storage media containing major 
positions of tool and instructions for auxiliary 
functions. The storage media which is usually 
computer output and interpolator input has 
been proposed as punched paper tape by 
RETMA. Systems having an interpolator on 
each machine tool use position storage punched 
tapes to operate the machine tool. Systems 
having a separate interpolator use position stor- 
age punched tapes as input to the interpolator, 
the output of which is: 

5. Path Storage—Storage media containing inter- 
polated path of tool and instructions for aux- 
iliary functions. Interpolated data is recorded 
on multiple channel magnetic tape and sent into 
the shop to operate the machine tool. 

Numerical control systems exist that combine, omit 

or change the order of certain of the processes and 

storage media indicated above. 

The numerical-controlled machine teol is what 
we buy according to our work and workload. Here, 
it is fitted with a suitable input data reader and an 
integrated motion, spindle, coolant, etc. 

A feedback system is fitted on the machine tool 
to sense, independently, the actual cutter position 
at all times; and to provide a means of comparing, 
continuously, that actual position with the instructed 
position. Any difference generates an error signal 
which the numerical-control unit accepts as a cor- 
rection factor. This is a form of continuous auto- 
matic inspection. 


“‘What are the problems of application, and 
are these factors of such magnitude as to 
outweigh the alleged gains?” 

Management educatien is the first problem. Active 
support from the top down is a prerequisite to 
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effective application of this new technology. This 
support must be preceded by an understanding of 
the proper areas of application, effect on organiza- 
tional structure, and other ramifications. 

System evaluation and selection is, probably, the 
next problem area. There is a best combination of 
system elements for each production assignment. 
Someone must learn enough about these different 
systems to make the right selection for your plant. 

System introduction: Setting up to prepare ma- 
chine programs presents problems of varying mag- 
nitude depending upon present organizational struc- 
ture. The efficient preparation of machine-control 
intelligence requires the close cooperation of the 
following skills: 

Machine parts planner 

Tool designer 

Cutting tool designer 

Lines layout or loft data man 

Engineering liaison 

Machine load planning 

Maintenance problems are largely mere exten- 
sions of present problems, but for numerical control, 
these problems demand early attention. Advance 
training and system familiarization are essential. 
This is especially true for the early control units and 
associated machines. 

Machine installations are only slightly more 
complicated than conventional machines. Hardware 
is built to somewhat closer tolerances. Greater care 
than usual is required on leveling operations. Con- 
siderably more time is required for “de-bugging.” 

A well conceived and efficiently executed program 
of preventive maintenance, now generally desirable, 


Jones & Lamson positioning table. . . 


is controlled by a system developed by Ultrasonic Corp, Cam- 
bridge, Mass. It provides a hole-to-hole positioning speed of 
150 ipm, in any pattern. Unless ambient temperature variation 
is severe, accuracy is assured to 0.001 in. Repeatability is better 
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is a “must” for these new machines. Maintenance on 
a breakdown basis is not only economically unwise 
but is unworkable. 

The problem of providing assurance that a ma- 
chine is properly responding to command signals on 
tape—for example, that rates of response, static and 
dynamic positioning accuracy, and so forth are 
within tolerances—can probably best be handled 
by developing a test tape. This test tape would tax 
the various operating characteristics of the machine 
to extremes and provide an efficient means of de- 
tecting error trends before they became sufficiently 
serious to result in out-of-tolerance production 
work. The use of these test tapes will probably 
become a scheduled part of the preventive main- 
tenance program. 

Work interchangeability between machines: Even 
with identical machines some problems may occur 
in interchanging tapes, primarily as a result of the 
wearing differences between machines. Interchang- 
ing work between machines of basically different 
design, but capable of performing the operations 
required, presents considerably more complex 
problems. 

Data-processing problems: At most plants, at the 
present time, it is possible to effect fairly efficient 
use of machine tools without integrating the various 
skills that contribute to determining the manner in 
which the machine is applied. It is possible to func- 
tion, under present conditions, with production plan- 
ning, tool design, cutter design, and line-layout 
operations organizationally separated. Such separa- 
tion will probably be unworkable with numerically 
controlled machines. 

All the combined intelligence contributed by the 


than 0.06005 in. System permits manual dial input, for a single 
piece, as well as tape control. Table travel is 12 in. front to back 
and 20 in. left to right. All controls are on machine. Opera- 
tor can be trained to run machine, including setup, within a 
few hours 


153 





The production man's guide to 


NUMERICAL CONTROL 


various skills must be brought together and synthe- 
sized into a series of electrical commands to the 
machine tool. When and if the planner and tool 
designer agree, there is a high probability that the 
shop may elect to run the job in a manner which 
differs from their combined thinking. With numeri- 
cal control this lack of integrated coordinating: action 
on the part of the contributing skills would be 
disastrous. 

For efficient data processing the tool designer must 
be intimately familiar with the sequence with which 
the cuts will be made, the requirements for support. 
and the areas in which hold-down can be accom- 
plished without interference to cutter sets. 

Close cooperation between various skills can 
probably best be achieved by modifying organiza- 
tional structure. The objective of efficient data 
processing will be to achieve the optimum applica- 
tion of the machine to a given workpiece; this is best 
accomplished by a process team. 

Wherever possible maximum spindle horsepower 
is utilized, feed rates are the maximum consistent 
with finish requirements, part rigidity and horse- 
power available. Because the intelligence stored on 
the tape is used repeatedly, errors in judgment wil] 
be repeated time after time, unless the cost of re- 
planning, and of new tape, is warranted. It is there- 
fore probably economically sound to effect reorgani- 


Vertical miller with Digimatic. . . 
electronic control unit developed by Elec- 
tronic Control Systems, Inc, (an affiliate 
of Stromberg-Carlson and a subsidiary of 
General Dynamics Corp) is ideal for die- 
sinking, toolmaking, or short runs of com- 
plicated prototype parts. For conventional 
parts involving straight lines and circular 
cults, control tapes are prepared by a skilled 
machinist having very little instruction 
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zation as may be necessary to assure close, harmoni- 
ous relationships so the very best skills available 
are mobilized and applied to the task. 

Quality control problems will be numerous and 
interesting. It is obvious that the engineering 
drawing does not always define all the requirements 
that the part must meet. What is the inspector to 
consider his primary reference for data not on the 
drawing? Various proposals have been put forward 
to resolve this problem. One concept, that appears 
to be well founded, is to maintain quality control 
surveillance over the preparation of the control 
tape to the extent necessary for inspection to accept, 
or “buy,” the tape as representing an accurate nu- 
merical description of the required part. 

Now, if the quality control department has 
done its job, the magnetic tape has stored upon 
its surface information equivalent to an accurate 
numerical description of the part. From here on 
all that remains is to assure that no malfunctioning 
of the machine and its control unit occurs and that 
the operator uses the right cutter. Automatic inspec- 
tion machines have been proposed which would very 
rapidly trace the part and compare its shape with 
the data on the magnetic tape. 

Problems vs gains: We have reviewed rather 
quickly some of the problem areas associated with 
numerically controlled machines and it is obvious 
that some of these problems are potentially serious. 
Let us look at a balance sheet showing the advantag- 
es versus the preblems 

Advantages Problem Areas 
Improved machining 
accuracies 
Lower production costs 
Reduced drawing to 
part time 
Eliminate trace templet 
storage 


System selection 
Re-organization 


Maintenance 


Quality control 


There are no known or anticipated problems of 
sufficient magnitude to in any way place in jeopardy 
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or delay wide-scale application of the concept of 
numerical control of machine tools. 

The alleged complexity of these systems has re- 
ceived far too much emphasis. In reality these sys- 
tems are relatively simple, if handled with proper 
knowledge. 

Tape-controlled machines are being manufactured 
on a rather large scale today. Templet-controlled 
machines are becoming obsolete. There are problems 
associated with these new systems (progress and 
problems are inseparable) but the potential advan- 
tages are such that we can accept their challenge and 
move with confidence into a new era of substantially 
higher machining efficiency. 

Certain areas of the numerical control field ur- 
gently require support and direction from the top 
management levels of your companies. 
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Variax machines... 

manufactured by Giddings & Lewis pro- 
vide either 3- or 5-axis numerically con- 
trolled profile milling. Using Numericord 
system, these machines provide wide-angle 
swivel of the machine column and of the 
head on its segmental saddle ways, in ad- 
dition to column and head travel, and 
depth control provided on the 3-axis mod- 
els. First machine has been shipped to 
Lockheed Aircraft Corp, Burbank, Calli- 
fornia for use on components of the F-104 
Star-fighter jet interceptor 


Organization recognition of the special need for 
this new technology is imperative. This can probably 
best be accomplished by appointing a competent 
man “plugged in” fairly high on the organization 
chart to head numerical control for your company. 

A steering committee on company level, supported 
by working committees at divisions, will probably 
become essential. 

Be prepared for negative reports on the perform- 
ance of some of the first machines. They are the 
forerunners of a new era. From their very deficien- 
cies will be bred a new and better species. The prin- 
ciple of numerical control as applied to production 
machines is completely sound. The advantages are 
substantial. Don’t permit your viewpoint to be dis- 
torted by initial troubles. 

We are on the threshold of a new era in machin- 


Martin-Bendix-Kearney & Treck- 
er... each has pooled its special knowl- 
edge of airframe manufacture, electronic 
control, and machine tools to create the 
first continuous-path machine, complete 
with automatic tape preparation system, to 
be delivered. Martin placed contract for 
this system with Bendix prior to AMC- 
USAF modernization program. G T Willey, 
vice president of manufacturing at Martin, 
said the new machine will eliminate weeks 
of tool setup and tool changing time—‘“the 
most time-consuming operation in airframe 
manufacture”—and will also eliminate fix- 
tures, templets, and other tools 
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y. There are some dificult problems 
ahead and they are of a magnitude that makes neces- 
ary the help of men at all management levels. The 
reward for solving these transition problems is great 
active support the time required will 


ng efficiency 


and with you! 
be short 

Some conclusions about numerical control: 

The first numerical control equipment will cause 
operating problems, particularly with multiple sys- 
tems, until those systems can be made compatible. 
We need not be discouraged during this period—this 
is the origin of a major industrial evolution—but we 
should be prepared for foreseeable problems, by 
adequate training in the new techniques. 

Numerical control is, after all, the next logical 
step in the progression from simple hand tools, to 
hand-power machines, to power machines hand op- 
erated, then cam or tracer operated, and finally to 
power machines tape operated. Today tape-operated 
machines are making parts efficiently on production 
floors, and this is being done by non-aircraft manu- 
facturers as well as aircraft sub-contractors. Many 
aircraft plants will begin using this new process 
within the next 12 months. 

It is important that Industry secure compatibility 
of systems at the part or machine-tool level. This 
means that at the (programmed tape) link between 
data processing and machining we must be as free to 
interchange work as we are now on present equip- 
ment; anything less is highly unsatisfactory and 
constraining 

The AIA Survey indicates that, in spite of antici- 
pated problems, numerical control, when carefully 
and knowingly chosen and properly installed, will 
yield higher accuracy and higher production, in less 
factory space, in much less time from drawing to 
part, and with less total equipment than present 
methods. It is in these areas that exploration and 
application of numerical-control advantages peculiar 
to each plant will depend on the foresight, direction 
and leadership of top management. 


More to come— 

Fortheom'ng issues of American Machinist will 
bring you a series of articles describing specific 
systems, adaptation of numerical control to shop 
practice, development of the “manuscript,” train- 
ing techniques, and a variety of other details on 
this rapidly developing manufacturing concept. 
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We appreciate... 

the help and cooperation of our many friends among 
the builders and users of numerical-control equip- 
ment who have contributed of their time and know]- 


edge to this report: 


ACF Industries, Inc 

Aircraft Industries Association 

Air Materiel Command—t SAF 
American Bosch Arma Corp 

Arter Grinding Machine Co 

Bernes Drill Company 

Barnes Engineering Company 

Bell Aircraft Corporation 

Bendix Aviation Corporation 

The Bullard Company 

Burg Tool Manufacturing Co 

The Cincinnati Milling Machine Co 
Cencord Control, Inc 

Cunningham Industries, Inc 
Douglas Aircraft Company 
ElectroData Corporation 

Electronic Control Systems Inc 
Farrand Controls, Inc 

Ferranti Electric Corporation 

Ford Motor Company 

Fosdick Machine Tool Co 

General Electric Company 

Giddings and Lewis Machine Tool Co 
Hillyer Instrument Company 
International Business Machines Corp 
Jones & Lamson Machine Company 
Kearney & Trecker Corporation 
Laboratory for Electronics, Inc 
Lockheed Aircraft Corp 

The Martin Company 

Massachusetts Institute of Technology 
The Monarch Machine Tool Co 
Morey Machinery Company 

National Machine Tool Builders Assn 
North American Aviation Inc 

Onsrud Machine Works, Inc 

Potter Instrument Company 

Pratt & Whitney Company, Inc 
Radio, Electronics & Television Mfrs Assn 
Reeves Instrument Co 

Sciacky Brothers, Inc 

Sundstrand Machine Tool Co 

The Teller Company 

Warner & Swasey Company 
Westinghouse Electric Corp 
Wiedemann Machine Company 
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What controls costs 
for coated abrasives ? 


Now that coated abrasives have a history of performance, their 


efficiency in new applications can be foretold by referring to past 


laboratory and field tests. This allows abrasives engineers to pin- 


point within 10% the cost of converting a grinding operation to 
coated abrasives, and to predict within 10% the actual savings 
that may be realized after conversion. Two case histories show 


how the economics are worked out 


WARREN K SEWARD, supervising engineer, 
THE CARBORUNDUM CO, NIAGARA FALLS, N Y 


Hanchett knife grinder has guard removed to show serrations on contact wheel. 
These are helical 
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e How long will a belt last? 
e How many pieces will it grind? 
e What will be its production 
rate? 
How accurately will it cut? 


Reliable specific answers to these 
questions should make it possible 
to decide ahead of time whether 
or not a given grinding job should 
be handled with abrasive belts. To 
get the answers, Carborundum’s 
Maximum Automation Potential 
Branch accumulated thousands of 
case studies on past performance 
and set up a system whereby fu- 
ture performance can be inter- 
polated. 

It is one thing to have a mass of 
information in the files, and quite 
another to be able to refer to or- 
ganized facts and fixtures that lead 
directly to accurate predictions. To 
convert the case-study material in- 
to ready reference data, the branch 
did this: 

Broke the studies down into clas- 
sifications 

Isolated factors common to each 
classification 

Isolated variables and resolved 
them into common factors 

Reduced the data by categories 
into formulas that may be applied 
to specific grinding problems 

During this preliminary work, 
the abrasives engineers brought 
out several important points about 
coated abrasives that may not al- 
ways be apparent. 

Contact wheel—its size is impor- 
tant, of course, because a larger 
wheel will cut slower than a small- 
er wheel, given equal depth of cut. 
The larger wheel has a greater arc 
of contact and lower unit pressure 
against the work. But even more 
important is the shape of the wheel 
—particularly the size and number 
of serrations in its face. These 
slots have more effect in making 

Continued on page 157 
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Case Study 1041 
Knife Blades Sharpened at 89% Saving 


Customer was hollow-grinding mild-steel blades 
up to 5 ft long and % in. thick. Each blade had a 
%4-in. high-alloy insert, and the grind area was 
1% in. deep. Because of this insert, grinding had 
to be done slowly to prevent burning. Equipment 
in use was a conventional wheel knife grinder with 
a 30 x 2-in. wheel that could be redressed down to 
a diameter of 20 in. before discard. 

Question: Would it be economically sound to con- 
vert to belt grinding? 

Existing labor and overhead costs were about 
$5.00 per hr, and wheel cost was $0.236/lb of metal 
removed. Total cost, based on grinding time only, 
was $5.80/lb of metal removed. Stock-removal 
rate was only 0.9 lb/hr to prevent burning the heat- 
sensitive thin edges of the knives. 

Proposal: Use a waterproof cloth belt 60 x 4 in. 
with 60 grit. Calculations showed this belt could 
remove 13 lb of metal at 11.76 lb/hr, and would last 
66.3 min, assuming a soluble coolant was applied. 
Cost of the belt, at quantity discount, would be $2.88, 
which meant that belt cost would be $0.222/lb of 
metal removed. 

Labor and overhead costs would be $0.425/lb of 
metal removed, and total cost/lb of metal removed 
would be $0.65—compared with $5.80 for the grind- 
ing wheel. However, because of the danger of over- 
heating the thin edges of the knives, it was realized 
that maximum cutting rate could not be maintained. 
Instead, a rate of 3.0 lb/hr was chosen. 

After the conversion was made it was found that 
2.62 lb/hr of metal could be removed without burn- 


ing the metal—which allowed the belt to last for 6 
hr grinding time. Labor and overhead cost was 
raised to $1.91/lb of metal removed, and total cost 
was $2.13/lb of metal removed. Average total met- 
al removed per belt was 15.8 lb. 

With the belt grinder it was possible to keep up 
with production with a single 8-hr shift instead of 
two as before. Final data proved the belt method 
cost only 36.7% of the grinding-wheel method: 


New 22 x 4-in. contact wheel $ 170 
Air tension idler 165 
Belt guard & installation 125 
Total conversion cost $ 460 
Cost of knife-grinding machine 6500 
Cost of reheading contact wheel 
(twice in 10 years) 170 
Total cost over 10 years $7130 
Depreciation in 10 yrs 713/yr 
Labor & overhead (2000 hrs/yr) 10,000/yr 
Abrasive cost (210 belts/yr) 605 
Total cost/yr $11,318 
21,397/yr 
11,318/yr 
10,079/yr 


Total operating cost—old method 
Total cost of new method 


Savings 


Number of years to pay for new method....1.12 yrs 
Return on investment 89% 





Case Study 126 


Gear Housings Trimmed at 94 pe /Belt 


Customer wanted to surface four pads each on 
large cast-steel gear housings, taking off about a 
cubic inch (0.283 lb) per piece. 

Question: How many pieces would a 204 x 20-in. 
waterproof belt with 36 Alovite grit handle? 

It was calculated from data tables that one belt 
would do 117 pieces at an abrasive cost of $0.17/pc, 
based on a mechanically controlled infeed and os- 
cillating device that would make full use of the 
belt width. After investigating estimated costs per 


piece of alternate machining methods, the abrasive 
belt was adopted by the customer, who thought the 
expected production justified the purchase of a new 
wet-platen belt grinder. 

However, a hand feed and pressure system was 
installed rather than the recommended mechanical 
feed and osciallating device. But even with the hand 
method, the belt produced an average of 94 pc/belt. 
With a mechanical system installed, it might have 
been possible to top the 117 estimate. 
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Chart |.. cutting rate vs contact wheels 
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Softer wheel will make a belt cut faster and last longer than a harder wheel. The 


20-duro wheel removed more metal in total 
higher cutting rate after the first 7 minutes 


than the 50-duro wheel, and maintained a 


Chart 2.. cutting rate vs contact wheels 
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Smaller serrations — and more of them — result in higher total metal re- 
moval—258% for dry operation, and 287% higher for oil-mist-lubricated operation. Belts 


and wheel were the same in all cases 


the cutting action aggressive or 
passive than even the condition of 
the belt that actually does the cut- 
ting. 

Platens—they are less efficient 
backups for the belt than contact 
wheels, and lead to lower stock re- 
moval and shorter belt life. How- 
ever, in many cases where the work 
must be surfaced flat they allow 
easier fixturing and less setup time. 

Lubricants—they all tend to in- 
crease belt life, increase the rate 
of cutting, improve the finish, and 
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prevent work burning and belt 
loading. Some instances have been 
noted where lubricants have in- 
creased belt life and cutting rate as 
much as 600%—see charts. 

Work material—it has a strong 
effect on belt action. As much dif- 
ference between cutting rates as 
4000% has been noted when easy- 
to-grind materials were compared 
with tough-to-grind materials. 

The two case studies cited show 
that belts can be highly productive 
tools—when properly applied. 





Autoclave heat 
and pressure 
stretch-form 
magnesium skins 


Toronto—Uniform heat, one of 
the most important require- 
ments for successful forming of 
magnesium sheet, is provided 
by an autoclave that regularly 
bonds metal-to-metal sand- 
wiches at Avro Aircraft, Ltd. 
Sheet and tool are bagged, 
vacuum is drawn, and the as- 
sembly is loaded into the auto- 
clave, which goes through a 
regular time-temperature-pres- 
sure bonding cycle. 

Tooling is %-in. 24 SO alu- 
minum formed exactly to the 
required contour and checked 
against a master or templet set- 
up. Special care is taken to keep 
the aluminum surface free of 
imperfections because the mag- 
nesium picks up even minor 
flaws. 

The magnesium blank is laid 
on the tool, then attached with 
masking tape. Felt is wrapped 
around the assembly to prevent 
the metal from pinching or 
piercing the vinyl bag, into 
which the bundle is placed. 
While vacuum is drawn through 
connections in the bag, hand 
pressure is exerted on the bag to 
prevent bag or felt from get- 
ting wedged between the metal 
sheets. 

During the forming cycle, 
which may go on at the same 
time as normal sandwich bond- 
ing, thermocouples are attached 
to the bag to provide tempera- 
ture records against time. Form- 
ing load is the same as exerted 
by the autoclave on metal sand- 
wiches. 

After the cycle is completed, 
the bag is brittle and is easily 
stripped away. It cannot be used 
again, although the felt may be 
reused several times. 

This method has been applied 
for small-lot production. En- 
gineers at Avro think the proc- 
ess can be extended to a heated 
fixture if provision is made for 
vacuum and air pressure to set 
the magnesium to shape. 
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Chipless cutoff for pipes and tubes 





= 


| STANDARD BEVEL 


siden ie 
ry iy : 


TUBE BEVEL 


| LONG BEVEL 


+i 


A age i 
& & 


EXTRA LONG BEVEL 











82° 


Roller cutters forced through the work leave rounded edges and 


don’t remove any stock. Here is a review of a standard operation 


that is sometimes overlooked when quick cutoff is a problem 


BUCKLEY SULLIVAN and RICHARD MINSER 


There are really two ways to cut 
off hollow stock with roller tools: 

1. Cutter is powered and work 
lies on rollers, where it is rotated 
as moving cutter is forced into con- 
tact. Cutter speed is usually about 
300 rpm. Wheel speed is constant, 
so surface cutting speed is con- 
stant, and no compensations need 
be made when work dia is changed. 
Wheel life between grinds is not 
dependent on work dia. 

2. Work is powered (as in a 
lathe) and cutter is driven as work 
rotates it. Work speed must be ad- 
justed to allow for work dia; us- 
ual cutting speed is 2000-3000 
sfpm. Wheel life is generally long- 
er than with powered-cutter ma- 
chine, but depends on work dia; 
tool life is higher with smaller 
work dia. 

Most cutters have a 7-in. dia and 
will take 25-30 sharpenings—han- 
dled on any universal cylindrical 
tool grinder. Cutters cost from 
$4.25 to $7.00, so resulting tool 
cost is low. Cutters are from % to 
3/16 in. thick. They generate little 
heat, so no coolant is required. 
However, a drop of oil each second 
on the cutter will prolong life. 


TOOL SHAPES 
Five different 
generally in use: 
e Standard bevel—to give maxi- 
mum cut smoothness and minimum 
inside burr on the work. Cutters 
4, in. thick are for tubing walls 
up to 3/16 in., and cutters 3/16 in. 
thick are for walls up to 5/16 in. 


tool shapes are 


Work is formed to a bevel suitable 
for welding. 

e Tube bevel—for light-wall 
tubing, to keep the trimmed dege 
as square as possible. Maximum 
recommended tubing wall—l16 
gage. 

e Long bevel—for heavier tub- 
ing; up to 7/16 in. thick with a 
3/16-in. cutter, and up to 5/16 in. 
thick with a %-in. cutter. Long 
bevel provides longer tool life and 
produces minimum outside burr on 
work. 

e Extra-long bevel—for the 
heaviest tubing, up to wall thick- 
nesses of 5% in. Cutter width is 
3/16 in. 

e Single bevel—a special shape 
for builders of construction col- 
umns. Cutter produces heavy in- 
side burr that locks in concrete 
filling. Beveled side of cutter pro- 
duces bevel on tubing for welding 
purposes. 


Cutoff time for chipless machining 





Wall Speed 


(Power-driven cutter rotates the work) 

% in. 11 gage 2 sec 
Ss hk 3/16 in. 3 sec 
3% in. 11 gage 3 sec 
5% in. 3/16 in. 4 sec 
10% i % in. 45 sec 
12% in. % in. 60 sec 

(Power-driven work rotates the cutter) 

% in. 0.405 in. 0.7 sec 
0.133 in. 1.3 sec 
0.145 in. 2 sec 


Work OD 





1 in. 
1% in. 





Sample cutting times for roller cut- 
off machines show that it’s quick 
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In the construction of compound 
dies the ejectors are usually re- 
tained by a heel plate, either at- 
tached with flat-head screws or 
milled out from a larger block. The 
disadvantage of the ejector with 
the added retainer plate is the 
danger that the screws may be- 
come loose through vibration. If 
this condition should go unnoticed 
during a run, great damage could 
be done to the die. On the other 
hand, the retainer milled out of a 





-_-—Dowel pins 
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Dowel-Pin-Retained Ejector Is Simpler and Safer 


solid block can be considered safe, 
but the cost of manufacture would 
be objectionable. 

The dowel method eliminates 
these disadvantages, and is pre- 
ferred because the same toolmak- 
ing technique can be applied. As 
the assembly drawing shows, the 
dowel pins are at all times blocked 
from moviing sideways. In addi- 
tion, they are pressed into the 
ejector before assembly. 

Frederick Barker, Ilion, NY 





= 
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Duplex Punch Blanks 
and Pierces Thin Material 
There is often a demand for small 
quantities of thin flat washers to 
be used in the construction of the 
machines we produce. These items 
are used as oil flingers and shim 
washers, and are made from either 
sheet aluminum or sheet fibre. 
Our limited production needs do 
not warrant an expensive press 
die. Instead, we devised a type of 
dinking die, which we use in a 
hand arbor press. Made in two 
parts with a sliding fit, one in the 
other, the inner part cuts the hole 
in the washer and leads the outer 
part by approximately the thick- 
ness of the stock. As the press con- 
tinues downward the outer cutter 
blanks the washer from the stock. 
Made of a good grade of chrome 
steel, the cutting edges are ground 
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knife sharp at an acute angle. 
Backup block is usually a piece of 
maple or a flat zinc plate seated 
on the bolster of the arbor press. 
A hole is drilled through the piec- 
ing punch to facilitate the removal 
of the slug. 

H J Gerber, Stillwater, Okla 


Z-Bars Prevent 
Work From Sagging 


When a heavy workpiece such as 
a flat bar has to be gripped in the 
vise, blocking between the slide 
bar and the work is sometimes 
used to keep the work from sag- 
ging. This method may be perfect- 
ly all right if you wear steel-tipped 
shoes, because vibration can even- 
tually dislodge the blocking, and 
down on your toes it comes. 

To eliminate this menace we 


‘aecket ikelel Mi el-Yek- 


have made up several pairs of what 
I call z-bars. These bars make it 
possible for us to drop a piece be- 
tween the jaws of a vise without 
fear of sagging, and without dan- 


ger from loose blocks falling out 
once the vise is tightened. 

So far, I have only mentioned 
the use of these bars in a bench 
vise, but they are just as useful 
in a milling-machine or shaper 
vise. Carefully made, they can take 
the place of parallels. 

T I Blackburn, Jr, Coketown, 
Follansbee, W Va 


Old Piston Rings 
Make Good Parallels 


To set up for boring, it is some- 
times difficult to hold a thin 
washer or spacer ring in a chuck, 
parallel with the chuck face, with- 
out some sort of parallel bars. This 
is where we have made use of dis- 
carded piston rings which are 
available to us in almost any di- 
ameter because of our work with 
various types of engines. 

A piston ring of suitable size is 
placed within the jaws and against 
the face of the chuck. The spacer 
ring to be bored is then pressed 
against the piston ring, which will 
compress when the chuck is 
tightened. 

This holds the spacer away from 
the chuck face enough to permit 
the necessary boring. 

Stanley Clark, East Bradenton, 
Fla 
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Shank to suit tailstock spindle 


Workplece 


Tailstock Tool Cuts Internal Grooves 


The tool shown was designed to 
cut an internal groove in a bore 
without any changes in the tool- 
post setup. Held in the tailstock 
spindle, it is out of the way dur- 
ing other machining operations 
and easily brought forward for 
use. A good feature is that it can 
be removed from the tailstock, to 
allow other tailstock operations, 
without fear of altering tool set- 
tings. 

The mode of operation is simple. 
The cutting tool and its holder are 
retracted at the time of insertion 
into the bore. As pressure from the 
tailstock is applied, a cam _ rod 
feeds the cutter into the work, cut- 
ting a groove to a predetermined 
depth. 

Shown in 


the drawing is the 


complete recessing tool with the 
arrangement of the components. 
The tapered shank and the cam 
rod are one part. On the cam rod 
mounts the spring-loaded sleeve 
which includes the thrust bear- 
ing backed up by a clamping ring. 

The forward end of the sleeve 
contains the sliding toolholder 
with the spring and pin arrange- 
ment that will return the cutter 
when pressure is relaxed. An 
adapter ring governs the distance 
from face of the work to the 
groove, and it acts as a guide for 
the tool in the bore. By altering 
thickness and dia of the ring, tool 
can be applied to a variety of bores 
and depths. 

John Horan, Croyden Surrey, 
England 
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Guide Assists in 
Cutting Threads 


It is no problem to cut a good 
thread on a rod with a small but- 
ton die if you have a machine to 
help you start and keep the threads 
straight. But when a thread has to 
be cut by hand, without the help 
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of machinery, it’s another story. 

To make this an easy task, I 
have devised a flanged guide bush- 
ing for each die size. The flange 
has the same OD as the button die 
and a thickness of 1/32 in. The 
length of the bushing is approxi- 
mately 2 in., and the ID is 1/64-in. 
larger than the rod dia. 

The bushing is first dropped 
into the die stock, followed by the 
button die. Both are then tightened 
securely with the setscrews. If it 
should be found that the screw will 
not engage the recess in the die, 
the depth of the counterbore in the 
stock can be increased by 1/32 in. 

The time spent in making these 
bushings has well repaid us in 
good straight threads. 

Glen E Price, Caney, Kansas 


Holes Repunched with 
Simple Die 

Change in screw size on small 
terminal parts, of which we had 
about 20,000, meant we either had 
to scrap them or find a way to re- 
punch them. As it turned out, the 
repunching was done with more 
ease than expected. Although the 
parts had to be hand fed, an adept 
girl operator attained a speed of 
800 or more of these parts per 
hour. 




















A piece of square CR steel was 
used for the die. One end was 
squared off and a pair of slots 
milled in it as shown. Secured to 
the drillpress table by a C-clamp, 
a No. 6 hole was drilled and 
reamed through the end of the 
block across the slots. This way, the 
top rib acted as guide and stripper, 
while the bottom slot supplied the 
necessary slug clearance. 

The punch was made out of a 
piece of No. 6 drill rod. A con- 
centric sharp-tapered and well 
rounded pilot was turned on the 
end to pick up the No. 4 hole in 
the terminal. The punch was then 
hardened and tempered, but the 
die was left soft. 

Charles H Willey, Penacook, N H 


American Machinist + July 15, 1957 





HOWARD LEVY 
Brooklyn, NY 


$ in addition to reguiar 
— Soca for his idea: 


TOOL CUTS A BETTER 
CENTER HOLE 


in the May 6, 1957 issue 


An extra $25 will be paid for the 
best Practical Idea in each issue of 
American Machinist. Selection of the 
winner is made by a group of our 


readers. 


Our annual Production Planbook will 
reprint all winning ideas as a review. 
One will be chosen out of this issue 
os a winner of winners, and will re- 


ceive a 


GRAND PRIZE OF $100. 


JUDGES—A group of 200 American 
Machinist readers is asked to select 
preferred articles in each issue. The 
group is a true cross-section of all 
readers, and changes entirely each 
Their votes, in addition to 
guiding the editors, select the best 
Practical Idea. If at any time their 
votes result in a tie, $25 will be paid 


time. 


to each and every co-winner. Decision 
of the readers will be final in each 


case. 


REQUIREMENTS—Only items in the 
Practical Ideas pages are eligible, 
and they must be submitted directly 
by the originator. Do not worry 
about your shortcomings as a drafts- 
man, photographer, or author—every 
item will be edited in accordance 
with American Machinist standards 
and suitable illustrative or explan- 
atory material added where needed. 
Readers will judge only the finished 
product—in terms of its usefulness to 
them. 


WHO MAY ENTER — Anyone may 
enter except employees of the 
McGraw-Hill Publishing Co, Inc, and 
those of advertising agencies or de- 
partments. Suggest to your employees 
that they submit ideas. 


HOW TO ENTER — Send your entry 
to “Practical Ideas Editor,” American 
Machinist, 330 West 42nd St, New 





York 36, N. Y. 
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Welding Helps Key Removal 

L-keys are made in that shape to 
make them easier to remove with 
the help of wedges to jack them 
gut. However, there are times when 
even this treatment won’t budge 


dolel dketol im Ke f-Yeor 


them but, instead, bend them 
backward. Whenever we have 
such trouble we always turn to the 
trick illustrated. 

Two nuts are welded to the key, 
one opposite the other to maintain 
an even pull. A capscrew is then 
inserted in each nut and used as 
a jackscrew. Light taps on the 
sides of the key may help to jar it 
loose. A little penetrating oil on 
the key won’t hurt either. Should 
the bolts become too short for a 
complete pullout, small pieces of 
steel for packing under the screws 
will extend their length. 

Henry J Miller, Sarasota, Fla 





Piercing Plate Has Large Capacity Throat 


% in. in 1/64-in. steps can be 
pierced with this tool. The guide 
hole is therefore % in. and a few 


A device for piercing holes in thin 
hard material, (up to 1/32-in. 
thick) such as spring steel, is al- 
ways a valuable asset in any shop. 
Its accuracy and smoothness of op- 
eration will depend on the care 
taken in its construction. 

The photo shows such a tool. 
The deep throat permits fairly 
large sheets to be pierced. Accuracy 
of hole locations was obtained by 
jig boring the holes parallel with 
the V-grooved edges of the plate. 
This put them in perfect align- 
ment with the punch guide. A 
permanent stop fits the V-groove 
in the back of the plate, while a 
small strap locks the plate from 
the front. Both have a tendency to 
pull the plate down on the base 
when tightened. 

Hole diameters from 1/32 in. to 


bushings are provided for the 
smaller dia punches. Flats were 
milled on the relief of each punch 
for a better grip with a pair of 
pliers, if they should be needed to 
extract the punch. Small intricate 
washers are easy to produce, but 
a punch including a pilot is then 
necessary for concentricity. 

Oil-hardening tool steel was used 
for the plate. The punches were 
made of drill rod, but other good 
grades of steel will do fine. The 
small holes seen on the ends of the 
plate and in the center were tapped 
for securing stops, locators, and 
stripper plates. 

K F Theobald, Link Aviation, 
Binghamton, NY 
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Free running fit 


To fit chuck 
wrench handle 





tools and machine that I made the 
combination collet holder and tray 
shown. It was punched and bent 
up of %-in.-thick aluminum sheet. 
The inclined backplate was made 
to hold 16 collets, and the whole 
thing was mounted on standoffs so 
the tray was level. The bottom of 
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immaterial, just so long as a series 
of holes can be drilled as shown, 
after the ID has been bored. 

With the boring and drilling 
completed, the ring is split in two 
halves. A saw cut to each drilled 
hole provides a degree of elasticity. 
Two socket-head capscrews hold 


the two halves together and are 
also a means of pressure adjust- 
ment. 

The lap is held in the familiar 
nut-cracker type of clamp, made of 
hardwood and hinged with a piece 
of leather. 

Henry Josephs, Gardenville, 


the tray was lined with a piece of 
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Chuck-Wrench Spinner Speed 


Jaw Adjustments 
The sketch shows a device I made 
for the chuck-wrench handle to 
speed up the job of opening and 
closing the chuck jaws. It is a 
considerable time saver when jaws 
have to be changed repeatedly 
from small to larger diameters, or 
vice-versa. Directions for its use 
are hardly necessary, since it is 
only slipped on one end of the 
chuck-wrench handle and cranked, 
pretty much the same way as a 
spinner on an auto steering wheel. 








linoleum to prevent rattles from 
vibration. 














The spinner is made in three 
parts, entirely of CR steel. The 
body is drilled and reamed to fit 
snugly on the chuck-wrench 
handle. A %-in. hole is drilled 
diametrically through the other 
end to receive the handle pin in a 
pressed fit. The handle is bored or 
reamed to a running fit on the pin. 
The OD of the handle is knurled 
for a better grip. Care should be 
taken not to press the head of the 
pin all the way down on the 
handle in assembly, but to leave 
a few thousandths clearance to 
permit free motion. 

F L Rush, Columbus, Ohio 


Tray Keeps Lathe 


Tools Convenient 
Our shop is quite crowded, and 
machines are so situated that it is 
impossible to have benches or tool 
cabinets next to the lathes. This 
makes it very inconvenient to find 
a place within easy reach to put 
small lathe tools such as microm- 
eters, calipers, and wrenches. 
Without a good place to put them, 
they will inevitably wind up on 
the lathe bed or carriage. 

It was for reasons of conven- 
ience, safety, and protection of 
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Evaluating the time this tray has 
saved in extra steps and motions 
proved that it has been a valuable 
addition to our lathes. 

Glen E Price, Caney, Kansas 


Size of 
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Crankshaft Lap Removes 
High Spots 

The small engine and air compres- 
sor crankshafts we get to repair 
are often out-of-round or rough. 
It is usually difficult and incon- 
venient to apply crankshaft grind- 
ers satisfactorily because of the 
size of these shafts. 

Instead, we have made some 
small cast-iron lapping rings 
which we use with a fine grade of 
lapping compound to recondition 
the shafts. The machining of one 
of these rings is simple. The OD is 
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Bushing Assures Squareness 


It is often difficult to get threads 
absolutely square with the surface 
when hand tapping. It is even 
more difficult to start a thread at a 
desired point without special tool- 
ing. Both are simultaneously pos- 
sible with the tap bushing shown. 

A piece of 1%-in.-dia round 
non-shrinkable steel was selected. 
This type of steel was used to avoid 
shrinkage and warping after hard- 
ening. The piece was chucked and 
faced off. The OD received a clean- 
up cut and ‘he hole was bored and 
tapped. A counterbore of %-in. 
dia was machined % in. deep to 
clear drill burrs and to create a 
narrow ring landing. The piece 
was then turned around in the 
chuck and finished to height. 

Should the bushing be used for 
starting the thread at a specific 
point, a trial thread is cut in 
a piece of scrap. After the starting 
point has been found and marked 
on the scrap, it can be transferred 
to the OD of the bushing. Harden- 
ing is then carried out as pre- 
scribed for the steel used. 

Rolf B Ericson, Trollhattan, 
Sweden 
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RANDES 


BRANDES 90 TON PRESS 


All Brandes Presses are built for ease of 
operation, with friction clutch and auto- 
matic lubrication standard equipment. 
The vertical bolt lines hold the vertical 
“Vv” ways which guide the lower slide. 
The scrap cutters have heavy square 
gibbing with exceptionally long ways. 
The position of the scrap cutter and 
blades is adjustable. 


BRANDES 175 TON WIDE BED PRESS 


Like all Brandes Presses, the 175 ton 
features larger die areas—longer die life 
—patented multiple ‘“‘V’’ guides assuring 
perfect die alignment—low center of 
gravity—elimination of special pits. Die 
clearance on the 175 is 28” F to B and 
60” RtoL. 











BRANDES 550 TON PRESS 


Note the sturdy construction of this press 
which incorporates all the exclusive per- 
formance features of the smaller units 
described above. The quick feed eccen- 
tric is standard on this size machine as 
is the design arrangement of single back- 
gear. This press accommodates a die up 
to 10 ft. in length. Special width and 
length built on request. 


90 TON 
PRESS PRODUCTION 
—Cover 1%" deep—.035” 
C.R.S. at 75 strokes per 
minute. 


175 TON 
PRESS PRODUCTION 
—Cover .050” C.R.S.—%”" 
deep at 75 strokes per 


550 TON 
PRESS PRODUCTION 
— Base %” deep — .149" 
H.R.S.— draw and coin — 
30 strokes per minute. 


THE BRANDES PRESS CO. 


6408 Euclid Avenue « Cleveland 3, Ohio 
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hydraulic 


HORN PRES 


coins and pierces 


openings 
on power line 
transformer 

containers 


This 150 ton Verson hydraulic horn press is in 
use at the Gadsden, Alabama, Works of Allis- 
Chalmers Manufacturing Company. 


The press is employed to automatically coin 
and pierce 3 different openings, to accommo- 
date various sized leads coming into power line 
transformer containers. When actuated, the 
press has a two stroke cycle. A combination 
coining and piercing die coins the part on the 
initial stroke—the second stroke is a piercing 
operation. 


The press is equipped with full automatic 


A Verson Press for every job from 60 tons up. 








150 ton Verson hydraulic horn press with 4” stroke. Area of 
slide, 38” (F.B.) x 20” (R.L); horn, length 33'/,”, diameter 161/,”. 
Has fast advance speed of 460”/min.; pressing speed, 47” / min.; 
fast return speed, 400”/min.; gross lifting capacity 17 tons. 


electrical control and has varying tonnage 
control for each of the three stations. By pre- 
selection, the operator may exert the proper 
tonnage required to do each specific job. 


This hydraulic horn, like all Verson ma- 
chines, is much more than just a press. It’s a 
production process, engineered and built to 
provide greater efficiency and production with 
reduced costs. 


Put Verson’s production know-how to work 
for you. Send an outline of your requirements 
—we’ll make specific recommendations. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES + TRANSMAT PRESSES + TOOLING + DIE CUSHIONS + VERSON-WHEELON HYDRAULIC PRESSES 


VERSON ALLSTEEL PRESS CO. 


9316 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS * 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 
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Spindle Ends for Portable Tools../V 


O Continued from June 3, 1956 number, p131 


Sanders and Polishers Vertical and Angle Grinders 


Key 
ene 6s 











18 4.000 
16 —-Vié 
































With revolving cup guord Stationary guard 


y N 
This 5s-11 spindle with a length of 1% in. is 
designed to provide for a jam nut, when used 
Cone Wheel Grinders with threaded cup wheels. When a revolving 
guard is used, the length of the spindle is meas- 
D ured from the wheel bearing surface of the 
%-24 UNF-2 A 9/16 guard. For unthreaded wheels with a %-in. 
%-13 UNC-2A hole, a safety sleeve nut is recommended. The 
%-11 UNC-2A unthreaded wheel with 5-in. hole is not recom- 
mended, because a jam nut alone may not resist 
All dimensions in inches. Threads right-hand. yey the inertia effect when motor power is cut off. 






































Straight-Wheel Grinders 
br 4 


- Circular Saw Arbors 








Nominal Blade 
Dia 

6 to 8% Inc 

9 to 12 Inc 
























































Coordination with 

criceibeiaia n ; B7.1-56 and accepted 

9500 Fpm ' o practice of users in- 

Diameter ! Thickness | | dicate that grinders 

T | with pneumatic and in- 

; . duction electric motors 

| should be designed for 

| ‘ the use of organic- 

bond wheels rated at 
| | 
| 


Spindle Maximum Wheel 





H 
%-24 UNF-2A 


| 
; L 
| 

Yel3 UNC-2A | 
| 
! 
| 





ve 
3 


| 
| 
1% | 
13% | a 
%-11 UNC-2A 2% | 
5¢-11 UNC-2A 1 | 3% 
%-10 UNC-2A 1 | 3% ; 

| 


All dimensions in inches. Threads right-hand. 


po 9500 fpm. Light-duty 

° electric grinders may 

be designed for vitri- 

NOTE: Minimum T with the first three spindles is about % in. to accommodate cutting-off wheels. Flanges fied wheels rated at 
are assumed to be according to B7.1-56 and threads to B1.1-49. 6500 fpm. 
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Fleatimo disc celutceheoa 


helped MICHIGAN TOOL design push-button speed and 
versatility into new “king-size” gear shaver 


The two MAXITORQ@ Double Clutches tucked so compactly into the main-drive 
gear-box on Michigan Tool’s Model 885 Gear Shaver permit simple, 
positive, finger-tip selection of four speed ranges, infinitely variable, 

with a low of 1.3 to a high of 166.4 r. p. m. They are an important key 

to this new machine's outstanding features of versatility, 

speed, quick change-over, and push-button control. 


Machine tool and industrial equipment designers find in MAXITORQ 
Floating Disc Clutches the essentials of COMPACT design and instant 
positive engagement and disengagement . .. freedom from drag or heating 
in neutral and full power transmission . . . that are so important 
to the success of installations such as these. MAXITORQ Floating Disc Clutch 
design and performance have been PROVED by many years of service 
under all conditions. 
Outstanding advantages of MAXITORQ Floating Disc Clutches for 
machine tool and equipment drives also include RUGGED SIMPLICITY of 
all parts .. . MINIMUM EFFORT for engagement and disengagement 

. EASY MANUAL assembly, disassembly and adjustment. Available 
in a full range of sizes in SINGLE, DOUBLE and AUTOMATIC 
OVERLOAD RELEASE types. 


For full information, write Dept. AM-7 


THE CARLYLE JOHNSON MACHINE COMPANY 





Manchester, Connecticut 


a 
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O Diamond-Wheel Shapes..| 


Developed by the Grinding Wheel Institute and approved as an American Standard 


oO 


Growth of the diamond-wheel in- 
dustry has been so rapid that a 
great diversity of wheel shapes 
have come into use, even though 
they would not have been consid- 
ered suitable diamond-wheel ap- 
plications a few years ago. As a re- 
sult, the old system of coding shape 
types has been outmoded, and a 
completely new system has had to 
be devised. 

The new system described in 
these pages includes all existing 
standard shapes and all frequent- 
ly used specials. An appendix to be 
published in a future number lists 
all the new and old diamond-wheel 
shape numbers. 

The system used to designate the 
shape of a diamond wheel is com- 
posed of four components (a series 
of numbers and letters). See illus- 
tration. These four components are: 
(1) basic core shape (see illustra- 
tions of shapes and designations on 
this page), (2) shape of the dia- 
mond cross-section, (3) location of 
the diamond cross-section and (4) 
modifications. For illustrations of 
the last three items see page 169. 


Core Shapes and Designations 








D6 A 2 C 


Core Shape of Location of Modification 
diamond diamond (Orilled and 
séction section ——- crsk) hole 




















AL 


Analysis of typical diamond-wheel shape 


Identification system: 


Position 1—Number designating core shape—prefix D 
Position 2—Letter designating cross-sectional shape 
Position 3—Number designating location of diamond section on core 


Position 4—Letter designating a modification 











Less than 90°and over 45°. 


hee 











> 45° or less 


p12 
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ARISTOLOY 
STEELS 


LEADED 
STEELS 
LATEST 
INFORMATION | 


New 16-page booklet presents latest 
information on basic characteristics, 
mechanical properties and workability 

of Aristoloy Leaded Steels. Test results 
are supported by complete data and 
charts. Also contains several pages of 
case histories based on manufacturers’ 
experience and documented by time study 
records, showing actual savings in reduced 
machining time and increased tool life. 





COPPERWELD STEEL COMPANY 


STEEL DIVISION 


4009 Mahoning Avenue + Warren, Ohio 


EXPORT: Copperweld Steel international Co. 
225 Broadway, New York 7, N.Y. 


eseeeeeaeeee eae eee ee. 


Send me NEW booklet on leaded steels. 
JUST OFF THE PRESS... 


COMPANY 
SEND FOR YOUR COPY TODAY! 9 “°°"***——_— 


TITLE 
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O Diamond-Wheel Shapes.. I! 


Diamond Cross-Sections 
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Location and Designation of Diamond Section Modifications to Standard Wheel Shapes 





S- Segmental 


Relieved Sides 
t and Slotted 
See /A!S standord 
' B-Drill and 


whee/ shopes 
5-Outside Bevel Counterbore Bosic core shape! 
or Arc 


ZA Wa. CD 
a C- Drill and T - Threaded 
Countersink Holes 


. Se 


6- Port of VA i 


Periphery 
H-Plain Hole Q- Diamond Inserted 


ba 


7-—Part of 
Side M-Holes Plain 
and Threaded 


V-Diamond 
¥ ‘ Inverted 
3-Both Sides [ 













































































































































































8-Throughout { f A 
P-Relieved One Side 















































| 
= i Gy, 
ZA Tia Y-Diamond oe 


4-Inside Bevel - ' 
O or Arc i R-Relieved Two Sides and Inverted 
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STEEL TUBING 


large stocks « immediate shipment 


Seamless Mechanical 


Welded Mechanical 


Pump Cylinder Tubing 


Structural Tubing 


« 

a 

® Hydraulic Fluid Line Tubing 
o 

# 

* 


Stainless Steel Tubing 


You’ll get quick delivery on steel tubing for every pur- 
pose from Ryerson. The nation’s largest tubing stocks 
—fast, accurate cutting service ... and an experienced 
staff of tubing specialists—all are at your command. 

So call Ryerson for everything in tubing and tubing 
service, whatever kind or quantity you need. 


RYERSON STEEL 


In stock: Bars, structurals, plates, sheets, tubing, alloy and 
stainless steel, reinforcing bars, machinery & tools, etc. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK * BOSTON * WALLINGFORD «+ PHILADELPHIA +* CHARLOTTE, N.C. « CINCINNATI 
CLEVELAND + DETROIT + PITTSBURGH + BUFFALO * CHICAGO + MILWAUKEE « ST. LOUIS * LOS ANGELES « SAN FRANCISCO * SPOKANE « SEATTLE 
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Cheer for the Boss 

THE CURRENT belief that promotion 
can kill you, or the boss dies young, 
is challenged by a survey made re- 
cently by the American Management 
Association. Industrial physicians 
found no evidence to support this 
and one medical director reported 
that top executives in his company 
seem less likely to suffer from heart 
disease and high blood pressure than 
other employees. This is supported 
by data from the National Office of 
Vital Statistics indicating that men 
in managerial and technical levels 
have below average mortality rates. 


Plane Research 

RECENTLY we were talking in this 
column about the changes the air- 
craft industry is going through with 
the transition to missiles. One 
change they will not have to make is 
the emphasis on research and de- 
velopment. The industry is already 
averaging 65% reinvestment of earn- 
ings according to Orval R Cook, 
president of the Aircraft Industries 
Association. 


Hot-weather Tips 

DON’T COMPLAIN about the heat. It 
is contagious and if you start the 
ball rolling your men are likely to 
pick it up and run with it. That is 
one of the suggestions offered by the 
National Foremen’s Institute based 
on interviews with foremen in sev- 
eral plants. 

An important point to watch is the 
use of safety equipment. Glasses 
tend to fog and padded equipment is 
uncomfortable. So on hot days you’re 
likely to find more of your men “for- 
getting” to use these safety devices. 
Close watch on this point and re- 
minders that accidents take no va- 
cation during a heat wave are es- 
sential. 

Most people are at their best in 
the morning. So you’ll probably get 
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Talking Shop... 


better results if you assign the more 
difficult and unpleasant jobs early 
in the day. 

Don’t forget to provide fans in 
“hot departments” not blessed with 
air conditioning and to supply salt 
tablets at water fountains. 


Automation and Jobs 

AN ESTIMATE of the savings in direct 
labor costs made possible by various 
types of automation have been re- 
ported by a British publication: 


Cotton-weaving loom 92% 
Automatic lathe 90 
Cable-laying plow 95 
Cylinder-block transfer 

lines 70 to 95 
Crankshaft drilling line 77 
Car piston line 75 
Transfer press 87 
Automatic printing 

equipment 50 
Printed circuit assembly 

line 25 
Commutator assembly line 88 


These figures, reported by “Automa- 
tion and Automatic Equipment 
News,” are said to be accurate with- 
in 5% each way. At the same time, 
we would remind you of the survey 
we made of 1674 companies a cou- 
ple of years ago. This indicated that 
half of the companies that had in- 
stalled automation had had no 
change in total employment as a re- 
sult. Of the rest, a little less than 
half were off in total employment, a 
little more than half were up. The 


significance would seem to be that 
most of the companies that have 
gone in for automation have guessed 
right on a rising market for their 
products. 


Wrong Seconds 

REMEMBER last month when we were 
talking about the facilities Sperry 
Gyroscope is now using to build in- 
ertial guidance systems? In that ar- 
ticle (AM—Jun 3 ’57, p140) we re- 
ferred briefly to the production of 
gears of extreme accuracy that previ- 
ously had been covered in one of 
our Special Reports. In doing so, we 
tripped over a three-letter word and 
gave you a wrong impression. We 
said that Sperry can now cut gears 
accurate to 2 sec of angle. Before 
long, several of our readers were on 
the phone to Sperry and to Barber- 
Colman (who built the machine) 
wanting to know more. The “more” 
turned out to be that we used the 
wrong word when we said “cut”. The 
Sperry engineers tell us they have 
ocassionally cut gears closer than 
the 10 sec of angle reported in our 
original story, but that the best they 
can count on in repetitive production 
is still 10 sec. To those of you who 
really need gears to 2 sec, we apol- 
ogize for rousing your hopes to no 
avail. And before anybody says, 
“Shucks, still a mere 10 seconds,” 
let’s stop and remember that hold- 
ing each individual tooth spacing to 
1/360th of a degree is still a remark- 
able demonstration of precision. 
































Procurement Hassle Reopens 
But Negotiation Vs Ads Battle Looks Like Stalemate 


WASHINGTON—New fuel has been 
heaped on the long-simmering dis- 
pute over the volume of private ne- 
gotiated contracting in military pro- 
curement vs advertised competitive 
bidding. 

The House Armed Services In- 
vestigations Subcommittee, headed 
by Rep F Edward Hebert (D, La), 
has issued a report (1) revealing 
that 92% of the $13.8 billion worth 
of procurement during January-Sep- 
tember 1956 was awarded through 
negotiation rather than by advertis- 
ing, and (2) outlining legislative 
proposals to increase the volume of 
advertised competitive bidding. 

The report comes on the heels of 
the Subcommittee’s investigation of 
military procurement contracts in 
which three companies complained 
of losing awards to higher bidders 
under negotiated contracting. 

The Armed Services Procurement 
Act provides in principle that all 
military procurement should be 
awarded under formal advertising. 
But it allows for many exceptions. 
The requirement can be waived if 
“necessary in the public interest dur- 
ing a national emergency.” 


Exceptions to Ad Rules 


Other key exceptions: when “the 
public exigency will not permit the 
delay incident to advertising”; when 
“it is impracticable to obtain com- 
petition”; secret projects; research 
and development projects; for spe- 
cialized equipment “requiring a sub- 
stantial initial investment or an ex- 
tended period of preparation for 
manufacture”; and to assure stand- 
ardization and interchangeability of 
parts in technical equipment. 

Hebert’s recommendations would 
tighten up these loopholes. These 
would, for example, provide for ex- 
ceptions to the rule of formal ad- 
vertised bidding only in emergen- 
cies declared by Congress. They 
would spell out “negotiation” to 
stress “discussions between all bid- 
ders” and to allow “the solicitation 
of sealed bid price proposals after 
such negotiations in like manner as 
formal advertised bidding.” 

It would knock out the general 
exemption for procurement “for 
which it is impracticable to obtain 
competition,” and substitute this 
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language: “for which no competi- 
tion exists, or where the prices for 
such products. . . are fixed by law.” 

Pentagon officials claim that de- 
spite changes in the law, the actual 
volume of military procurement 
handled through advertised bidding 
couldn’t be appreciably increased. 
Major reason: by far the biggest 
chunk of the procurement dollar is 
tied up in planes, missiles, and elec- 
tronics—complex and new non-com- 
mercial items where there is insuf- 
ficient cost experience to provide the 
basis for formal competitive bidding. 

Still, they argue, genuine competi- 
tion exists under negotiated procure- 
ment. The view: in negotiation, the 
military may sit down with several 
producers, playing one against an- 
other to cut down bids. In the 
Army’s three last tank contracts 
(prior to the most recent Chrysler 
award in which no other firms made 
bids), for example, each was nego- 
tiated privately. The awards went to 
different firms each time—General 
Motors, Chrysler, and American Lo- 
comotive—and each time the Army 
got a lower bid.” 

Hebert’s chief criticism is aimed 
at the secrecy prevailing under ne- 
gotiated procurement. He says that 
though the military may claim the 
existence of genuine competition, 
there is never a public disclosure of 
individual price proposals or of 
names of contractors participating. 

Says Hebert: “The essential point 
for discussion is whether it shall be 
the national policy to vest in the 
sole discretion of procurement of- 
ficers of varying degrees of experi- 
ence, capabilities, maturity, and per- 
formance, an annual procurement 
program in the neighborhood of $18 
billion, to such a degree that more 
than 92% of these dollars shall be 
spent by so-called negotiations .. . 
secrecy of negotiations is the spawn- 
ing ground for suspicion and fraud.” 

Last year, the Vinson Bill—em- 
bodying some of Hebert’s latest pro- 
posals to increase the volume of 
military buying by formal advertised 
bidding—was passed by the House 
but was not acted on by the Senate. 

There’s no sign yet that Hebert’s 
new proposal will be more success- 
ful. But even if it were, most mil- 
itary procurement experts seriously 


doubt whether legislation could ef- 
fectively reduce the volume of pri- 
vate negotiated procurement—con- 
sidering the growing trend toward 
complex new weapons. 


S Goat. 
4 ay Y 


Ten-Story Furnace 
Treats Huge 


Aluminum Shapes 


Harvey Aluminum’s new  electric- 
furnace at Torrance, Calif (right), is 
higher than a 10-story building, towers 
over its 70-ft companion at left. Built 
by Westinghouse, the furnaces provide 
controlled temperatures to heat treat 
and strengthen aluminum alloy shapes 
for aircraft, construction and other 
uses. Larger furnace takes extruded 
aluminum shapes up to 80 ft long, heat 
treats them at temperatures to 800 F. 
Pieces are then quenched in 110-ft-deep 
underground water tank 
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NEWS — 


Senate LooksatIndustrial Concentration 


WASHINGTON—One of the most 
detailed studies ever made of in- 
dustrial concentration (the percent- 
age of total business in any given 
field done by the top firms in that 
category) will be issued shortly by 
the Senate Subcommittee on Anti- 
trust and Monopoly. 

The study, made available in ad- 
vance to American Machinist, shows 
that of $839.8 million worth of to- 
tal shipments by metalworking ma- 
chinery manufacturers in 1954 (this 
figure includes metalforming equip- 
ment but not machine tools), the 
four largest producers accounted for 
22% of the value, the eight largest 
for 35%, and the 20 largest compan- 
ies for 58%. The ratios for 1947 were 
roughly the same—of $520.1 million 
worth of shipments by 405 producers, 
the four largest made up 23% of the 
total. 

Concentration is less pronounced 
in the machine tool industry. Of $1.1 
billion worth of shipments by 627 
machine tool builders in 1954, the 
four largest companies accounted for 
19% of the total value, the eight 
largest for 29%, and the 20 largest 
for 52%. In 1947, by comparison, of 
$439.8 million worth of shipments by 
312 machine tool makers, the four 
biggest companies made up 20% of 
the total, the eight largest 30%, and 
the 20 largest 50%. (Editor’s note: 
the above shipments and number-of- 
manufacturers are taken from Cen- 
sus Bureau statistics, and unlike 
National Machine Tool Builders’ As- 
sociation statistics for those years, 
include dollar volume of secondary 
products made in machine _ tool 
plants. And by Census standards, 
several hundred small shops employ- 
ing five people or less are classed as 
machine tool builders.) 

Actually, the 756-page report does 
not make any conclusions as to 
whether the statistical record of in- 
dustrial concentration is either good 
or bad, or whether any government 
remedies are in order. 

The nearest thing to a generaliza- 
tion which the report makes is a 
finding that in 1947, the 50 largest 
companies—in all industries—made 
up of 17% of value added by manu- 
facture. In 1954, the share of the 50 
largest firms was up to 23%. 

But in light of the recent wave of 


American Machinist + July 15, 1957 


Share of industry shipments (1947 vs 1954) 
Accounted for by largest companies 
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By By By 
4 largest 8 largest 20 largest 


companies ($ thousands) companies companies companies 





Steam engines and turbines 
1954 
1947 

Tractors 
1954 
1947 

Farm machinery (exc. tractors) 
1954 
1947 

Construction, mining machy 
1954 
1947 

Oilfield machines & tools 
1954 
1947 

Machine tools 
1954 
1947 

Metalworking machinery 
1954 
1947 

Food products machinery 
1954 
1947 

Textile machinery 
1954 
1947 

Paper machinery 
1954 
1947 

Printing trade machinery 
1954 
1947 

industrial trucks & tractors 
1954 
1947 


p + 
rower-tr 


1954 
1947 

Industrial furnaces & ovens 
1954 
1947 

General industrial machinery 
1954 
1947 

Computing, related machines 
1954 
1947 

Ball and roller bearings 
1954 
1947 

Machine shops 
1954 
1947 
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450,041 
135,439 


1,177,974 
890,841 


1,095,685 
889,037 


1,132,333 
926,712 


513,383 
288,853 


1,146,932 
493,853 


839,899 
520,182 


404,261 
327,681 


336,785 
403,385 


196,635 
151,085 


248,719 
199,362 


245,110 
162,151 


603,633 
428,868 


160,132 
75,488 


370,499 
320,249 


614,265 
287,639 


537,151 
365,584 


1,107,706 
439,877 


87 98 100 
88 97 100 


73 88 97 
67 88 97 


38 51 64 
36 47 58 


19 29 50 
18 31 50 


35 48 67 
33 47 69 


19 29 
20 30 


22 35 
23 35 


16 29 
18 27 


32 46 
30 44 


34 46 
28 42 


38 57 
31 48 


50 62 
57 69 


23 34 
25 37 


34 51 
31 48 


20 32 
14 22 


74 85 
69 83 


60 79 
62 79 


8 13 
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industrial mergers, one surprising 
disclosure is the large number of in- 
dustries in which the data shows 
either a decline or an insignificant 
increase in concentration—as in both 
the metalworking machinery and 
machine tool industries. 

Right now, there’s no indication of 
what ideas for new legislation or 
Congressional investigations will fol- 
low the report’s forthcoming publi- 
cation. Senator Estes Kefauver, a 
member of the Antitrust and Monop- 
oly Subcommittee, is interested in 
tying the concentration study in 
with a price probe to show that so- 
called administered prices are close- 
ly related to concentration. 

The material will raise a storm of 
controversy among lawmakers, busi- 
nessmen, antitrusters, economists. 

The tables follow the Census Bu- 
reau’s standard industrial classifica- 
tion system, and are based on in- 
formation obtained in the Census of 
Manufacturing. 

In a remarkably frank description 
of some of the technical difficulties, 
the staff warns against indiscrim- 
inate use of the material. 

For some industrial classes, the 
data may be “extremely significant, 
for some of it may not be significant 
at all,” the staff points out. After 
citing nine “limitations and quali- 
fications,” the staff emphasizes the 
“importance of due professional cau- 
tion in appraising and evaluating the 
data presented.” 

The staff itself avoided these dif- 
ficulties by not making any value 
judgments, or pointing out where 
the data might be significant. They 
simply dished up the whole 756 pages 
tables, charts and figures. In the 
staff’s own words, this was done “in 
order to avoid the necessity of sub- 
jective interpretation. . .” 

The data in the report can be 
questioned on several points. All in- 
formation is on a national basis, for 
example, overlooking the regional 
nature of many industries. In some 
cases, the staff points out, this will 
lead to an understatement of con- 
centration. There is no allowance for 
imports, and if one were possible, the 
degree of concentration would be 
lessened for some industries. 

On one key point, there is little 
help for policy makers or legislators. 
There is no hint as to what actually 
causes concentration—no effort to 
show the relative importance of 
sueh influences as mergers, internal 
growth, new entries, or mortalities 
due to a shrinking industry. 
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Share of Product Shipments 
Accounted for by Top Producers, 1954 





Farm machinery (except tractors) 
Construction, mining machinery 
Oil field machinery & tools 
Machine tools 

Boring machines 

Drilling machines 

Gear cutting, finishing machines 
Grinding, polishing machines 

Lathes (except woodworking) 

Milling machines 

Other machine tools 

Machine tools for home workshops 
Rebuilt machine tools 

Machine tools (not specified) 
Metalworking machinery 

Rolling mill machinery 

Metalworking presses (incl. forging) 
Forging machines (except presses) 
Punching, shearing machines 
Bending, forming machines 
Power-driven hand tools 

Acetylene welding, cutting equip. 
Other metalworking machinery 
Metalworking machinery ports 
Metalworking machinery (unclassif.) 
Special dies and tools 

Metalworking machinery attachments 
Cutting tools for machine tools 
Other mwkg atchmts, accessories 
Food products machinery 

Textile machinery 

Woodworking machinery 

Paper industries machinery 

Printing machinery 

Special machinery, N E C 

Chemical industries equipment 
Foundry equipment (exc. molds) 
Plastics machinery, molds 
Rubber-working machinery 

Petroleum refining equipment 

Other special equipment 

Special machines (unclassified) 
Pumps and compressors 

Elevators and escalators 

Conveyors 

Blowers and fans 

Industrial trucks, tractors 

Power tr issi quip 

Industrial furnaces, ovens 
Mechanical stokers 

General industrial machy (N E C) 
Computing machines, etc 
Typewriters 

Office, store machines (N E C) 
Domestic laundry equipment 
Laundry, dry-cleaning machinery 
Sewing machines 
Vacuum cleaners 
M ing, dispensing pumps 
Service & h hold hi 
Valves, fittings (exc. plumbing 
Fabricated pipe, fittings 

Ball and roller bearings 
Industrial patterns, molds 
Machine Shop Products 
Machined pistons and rings 
Rebuilt automotive parts 
Other rebuilt equipment 
Unspecified machine products 











y 
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Percent of total value 
accounted for: 


By next By next 
4 largest 12 largest 
companies compenies, 


Values of 


By 
shipments 4 largest 





($ th ) comp 


1,000,306 


37% 12% 11% 
20 9 19 
35 1 17 
18 9 22 
51 22 19 
20 31 
69 21 9 
16 20 
25 26 
121,494 12 15 
239,011 13 19 
9283 19 26 
15,012 17 26 
5450 - - 
793,905 21 
143,512 19 16 
217,369 21 
24,412 é 
26,349 23 
36,269 30 
170,400 23 
26,822 + 
79,740 
65,581 
3391 
1,082,828 
541,031 
291,042 
139,956 
371,408 
304,053 
163,431 
176,172 
288,774 
604,535 
102,794 
62,480 
37,610 
52,521 
18,893 
319,968 
10,269 
867,400 
128,102 
431,774 
274,045 
254,822 
595,019 
154,284 
16,023 
429,066 
501,311 
141,877 
236,998 
596,349 
76,637 
107,492 
144,182 
85,094 
184,477 
911,678 
214,133 
533,796 
236,582 
919,258 
778,856 
56,683 
16,717 
67,002 
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NEWS reporr 


High School Shop Training DeLuxe 


WORCESTER, Mass — At a time 
when good toolmakers are as scarce 
as engineers, the public school sys- 
tem here is graduating about 40 
highly trained youngsters per year 
in a mechanics course that could 
well be a model for trade high 
schools in any industrial area. Boys 
who graduate after four years of 
work in machine-shop practice and 
theory can take additional training 
in welding, foundry, hydraulics, 
and management, and can conform 
to National Machine Tool Builders 
Association standards for appren- 
tices. Many who go to work in this 
highly industrial area do just that. 

Boys’ Trade roster of graduates 
shows that this training has been 
an excellent background for devel- 
oping leadership in the metalwork- 
ing industry. Graduates include a 
vice president at Behr-Manning, the 
chief engineer at Norton, a super- 
intendent at Reed-Prentice, a super- 
intendent at Heald, and a chief 
draftsman at Morgan Construction 
Co, to name only a few. 

Reasons for this record include 
good equipment (though not as good 
as the school would like), good 
teachers (taken from industry for 
their practical experience), and a 
curricula developed over the years 
since 1913 to provide maximum 
value to the student. 

Students come to Boys’ Trade 
from all over the state; 35% from 
outside the Worcester public-school 
district. They take intelligence, 
mechanical-aptitude, and physical 
tests before acceptance. They may 
be advised later, if necessary, to 
shift to another trade or drop out 
if they fail to keep up to standards. 
The school actually has courses in 
12 trades, including auto mechanics, 
carpentry, printing, and machine 
and tool drafting. At one time 
some 270 boys are taking machine 
work. Dropout rate is about the 
same as in the public schools—25%. 

The school operates independent 
of the public school system, and has 
its own board of directors and di- 
rector, Walter B Dennen. It re- 
ceives both state and federal aid; 
has 135 instructors in all divisions 
—ll of them in machine work. 

Students take a four-year course 
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of 3600 hours in shop and related 
work, plus some regular high-school 
courses such as math and English. 
Some 2800 hours are in the shop; 
lathe, grinder, mill, heat-treat, bench- 
work, etc. About 800 hours are in 
drafting and sciences that relate di- 
rectly to shop practice. The 7-hr 
day is long, but complaints are 
few. This total of 3600 hr can be 
applied toward the NMTBA - ap- 
proved course of 6000 hr, with the 
students picking up the remaining 
2400 hr in the plants where they 
go to work. Norton Co and Whitin 
Machine Co are two that make a 
practice of adding this time in the 
shops. 


Aid from Local Plants 


Emphasis is on practical training, 
and local plants help out in this 
respect. For example, instead of 
starting with a piece of stock at the 
first of the year, and gradually 
machining it down into scrap, the 
students can often work on real 
production parts. They make ma- 
chine handles for Arter Grinder and 
tools for Wright Machine Co. 

To be even more practical, the 
shop, like so many others, needs 
better, newer equipment. As a pub- 
lic school, it has a limited budget, 
but John Carty, head of the machine 


help the school could possibly get 
would be more production projects 
for the students to give them real 
experience on real work. 

Although the course in machine 
and tool drafting requires high- 
school graduates, the other courses 
take boys from first-year high school 
on up. Freshmen are perhaps young 
to be working in a school that has 
the looks and atmosphere of a pro- 
duction plant, but the boys normal- 
ly pay attention and are reason- 
ably well behaved. Some are state 
wards taking the machine course 
as one of the few ways open to them 
for getting a good start in life. Gen- 
erally, the public attitude toward 
trade education is not as wholesome 
as it should be; especially in light 
of the excellent showing Boys’ 
Trade graduates have made in the 
past. There is some room, as a re- 
sult, for improvement in the raw 
material starting in at the school; 
not all the students with the best 
aptitude for toolmaking ever get to 
the school. 

On the whole, however, Boys’ 
Trade has shown outstanding re- 
sults. Aside from the normal student 
load, it trains many industrial work- 
ers in the area in night classes, and 
has, during the war years, trained 
large groups in machine operation 


shop, says the best kind of outside and drafting. 
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Shop and classroom work alternate . 


— 


Boys work one week in the shop, then take a week in ‘classrooms. Normal 
shop load is about 125 students, working on all kinds of basic machine tools 


and at the bench 
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FOREIGN REPORT 


Railways for South America 


| -Another Growth Industry for Mushrooming Sao Paulo? 


SAO PAULO, BRAZIL — Keeping 
pace with the fantastic growth of the 
automotive and metalworking indus- 
tries in this booming “industrial 
workhorse” city is Brazil’s new rail- 
road and railway supply industry. 
With output here climbing fast as 
foreign capital pours in, Sao Paulo 
hopes soon not only to be able to 
supply virtually all of Brazil’s rail- 
way needs, but to supply the needs 
of most other Latin American na- 
tions, too. 

Even now, a wheat purchase deal 
is being drawn up between Brazil 
and Argentina, and similar negotia- 
tions are in the making to exchange 
made-in-Brazil railway equipment 
for Chilean copper and Peruvian 
minerals. 


Krupp Moving In 

Reaching final stages today is an 
agreement with Krupp of Germany 
for the manufacture of large locomo- 
tives. Krupp will finance manufac- 
ture of diesel hydraulic locomotives 
near Sao Paulo. And Krupp is also 
working out an arrangement with 
GE to make diesel electrics. 

Medium-sized locomotives are al- 


ready being produced by Industrias 
Reunidas de Ferro & Aco, Rio de 
Janeiro—a shop that makes diesel 
electric and electric locomotives. In- 
dustrias Reunidas manufactures its 
own alternators and traction motors, 
and is currently working out a 
merger with a French firm. If the 
merger goes through, this could be- 
come one of South America’s largest 
locomotive makers. 

Three local plants make passenger 
coaches: Fabrica Nacional de Vagoes 
at Sao Paulo, Material Ferroviario 
and Companhia Santa Matilde, both 
at Minas Gerais. The Material com- 
pany has just made an arrangement 
with Budd Mfg Co to assemble US- 
made stainless steel passenger cars 
in Brazil. 

Metrovick (Metropolitan Vickers 
of England) has a plant in Belo Hori- 
zonte, Minas Gerais, for repairing 
traction motors, which is developing 
into a manufacturing plant for coach 
and electrical equipment. 

Freight cars are being made by 
several companies in quantity. Fab- 
rica Nacional de Vagoes, Cobrasma, 
Material, Santa Matilde and Soma— 
all make all types of cars. 


Repairing Damaged Suez Canal Machine Shops 


Rehabilitation work is just about 100% completed on the 
machine shops of the Suez Canal, damaged by Franco- 
British bombing raids several months ago. Most serious 


damage, it is reported, occurred at the main shops in Port 
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All parts except axles, rolled steel 
wheels, airbrake equipment, roller 
bearing axle-boxes and some kinds 
of springs have already been made 
in Brazil. Plans are in the works for 
plants to make these items, however. 

Sofunge, a foundry in Sao Paulo, 
makes the chilled cast iron wheels 
used in Brazil for many years, and 
is preparing to make cast-steel 
freight car wheels and axles. It is 
rumored that Taylor Brothers of 
Manchester, England, are interested 
in making some sort of a deal with 
Cobrasma for axles and other rail- 
road products. 

Westinghouse is setting up its own 
factory for the manufacture of 
standard air brake equipment. 

Many of these outfits making rail- 
road equipment are plunging head- 
long into the auto-truck industry in 
Sao Paulo. Some, like Sofunge, 
which makes engine blocks for 
Mercedes-Benz, are diversifying. 
Cobrasma and others will make auto 
equipment, too. These companies 
claim business growth in the next 
10 years will be fantastic because of 
Brazil’s current $150-million rail- 
road program. 
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Fuad, where workmen are shown repairing a large radial 
drill (left), and (right) technicians inspect a damaged 
motor case being machined by a boring mill 
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New High-Bay Area for Giddings & Lewis 


Current demand for larger and heavier machine tools is 
the prime reason for a new 65-ft-high, 18,000-sq-ft manu- 
facturing building adjacent to Giddings & Lewis Machine 
Tool Co’s Plant II at Fond du Lac, Wis. The new struc- 


Around the Midwest .. . 

Leece-Neville Co’s (Cleveland) mul- 
ti-million-dollar consolidation and 
expansion program, which will in- 
clude integrated production of pre- 
viously purchased items, is in its 
second phase. Company has acquired 
more than ™% million dollars worth 
of new machine tools and equipment 
since the first of the year, plans to 
purchase another % million worth 
during the next 18 months .. . Su- 
perior Tool & Die Co, Detroit, has 
acquired 71.14% of outstanding com- 
mon stock of Bethlehem Foundry & 
Machine Co, Bethlehem, Penna, 
maker of processing equipment, will 
operate it as a controlled subsidiary 
for the present ... Merger has been 
negotiated between Racine Hydraul- 
ics & Machinery, Inc of Racine, Wis, 
and Simplex Engineering Co of 
Zanesville, Ohio . . . White Sewing 
Machine Co will cut back manufac- 
ture at its Cleveland plants because 
of effect of Japanese imports on re- 
tail sales, plus loss of the Sears, Roe- 
buck account, its principal private 
label customer, who has gone Japa- 
nese. White will begin to market a 
low-priced line of foreign-made sew- 
ing machines in addition to its cur- 
. Claude C Slate Co, 


rent line 
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Glendale, Calif, has licensed Thomp- 
son Products, Cleveland, to produce 
metal parts by the Flotrusion proc- 
ess ... Alloy Precision Castings Co, 
Cleveland subsidiary of Mercast 
Corp, is doubling its facilities, will 
increase present number of em- 
ployees by 50% before year’s end 
.. . Mark-Shaw Corp, Cleveland en- 
gineering firm, is forming a new 
company to produce die castings .. . 
Hoover Ball & Bearing Co is putting 
up a $1.5-million plant on an 87-acre 
site southwest of Ann Arbor, Mich. 
It’ll house the Ball & Bearing Divi- 
sion presently located in the city. 


Western newsnotes.. . 

Ryan Aeronautical, San Diego, has 
a $1.5-million Army contract (its 
second) to turn out automatic nav- 
igators for liaison craft and heli- 
copters. Navy is using the equip- 
ment, too . Flexonics Corp of 
Maywood, Ill, is extending its man- 
ufacturing facilities to the West 
Coast; it’ll put up a plant on a 10- 
acre site at Santa Ana, Calif. Initial 
building will house special produc- 
tion for aircraft, rocket, and missile 
industries, besides assembly of in- 
dustrial products Ray bestos- 
Manhattan has purchased plant and 


- 


- . 
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ture’s bay is some 20 ft higher than those of other G & L 
plants, easily accommodates machines such as the 73-ft- 
long, 16-ft-high spar and skin mill under construction at 
right. The high bay is served by a 40-ton traversing crane 


equipment of Graef Engineering Co, 
Paramount (suburban LA); it’ll es- 
tablish its West Coast Division there 
to manufacture Teflon and Raylon 
products, including extruded and 
molded rods, tubes, and machined 
parts... Kaiser Aircraft & Electron- 
ics Corp has located an aircraft com- 
ponents facility at Phoenix, Ariz. It 
has leased 10 acres of land, will 
build an initial 5000-sq-ft plant . .. 
Second steel container plant is go- 
ing up in Tacoma, Wash; Steel Con- 
tainer Corp’s facility will be in pro- 
duction later this year, and Rheem 
Manufacturing Co will build a unit 
for production of 30 and 55-gal 
drums... San Diego aircraft makers 
say they weren’t hard hit by gov- 
ernment’s order holding overtime 
payments on aircraft contracts to 
2%; Convair and Solar report no 
noticeable exodus of employees. . 

Consolidated Electrodynamics Corp 
is setting up a new DataTape Divi- 
sion at Pasadena; it’ll design and 
make a standard instrumentation 
line of magnetic-tape recording and 
reproducing equipment . . . Reck- 
well Manufacturing Co has opened 
its million-dollar plant in Porter- 
ville, Calif. It’ll be in production this 
fall manufacturing Delta power tools 
and Pittsburgh meters. Rockwell, in- 
cidentally, is taking a step to beat 
the shortage of engineers—it’s ac- 
quiring a German company with a 
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research staff of 260... American 
Aerophysics Corp, El] Segundo, Calif, 
aircraft and missile engineers, has 
expanded operations to include a 
new Fiberglas experimental lab. One 
of the first items to go into produc- 
tion will be a new rocket jet vane 
. . . Litton Industries, Beverly Hills, 
will build a new plant in Salt Lake 
City for manufacture of precision 
electronic components . . . Temco 
Aircraft’s Garland, Texas, plant has 
an additional $1l-million order for 
engine assemblies for the Fairchild 
C-123B troop transport aircraft. New 
follow-on contract will carry work 
on the power packs into the latter 
part of the year .. . Interstate Elec- 
tronics Corp, Anaheim, Calif, sub- 
sidiary of Interstate Engineering 
Corp, has two Navy contracts in 
excess of $2.5 million for instrumen- 
tation system master planning, pro- 
totype development, and manufac- 
turing of an undisclosed missile 
project . . . Lockheed Aircraft, Bur- 
bank, has a multi-million dollar 
Navy contract for pre-production 
work on a new saucer-domed radar 
plane with prop-jet power. Aerial 
picket ship will look like Lockheed’s 
long-winged 1649A Starliner, but 
with flying saucer parasol and a 
twin-fin tail. 
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Shorts from the South . . . 
Chance Vought Aircraft, Dallas, has 
a $35-million Navy order for con- 
tinued development of a new car- 
rier-based interceptor plane that'll 
travel over 1400 mph. Radar- 
equipped fighter will carry Navy’s 
latest air-to-air guided missiles. J-75 
engine will be supplied by Pratt & 
Whitney Division of United Aircraft 
.. . Allied-Kennecott Titanium Corp, 
New York, has picked Wilmington, 
NC, as the spot for its initial multi- 
million dollar plant to produce ti- 
tanium metal and titanium forgings 
and billets. Installation, to be put up 
on the 1500-acre site, will include a 
complete lab in addition to the plant; 
initial unit will employ about 500 
workers . . . Industrial Chemicals 
Division of Olin Mathieson Chemical 
Corp has started production in its 
newly completed $8-million addition 
at McIntosh, Ala Mallory- 
Schwarzkopf Metals, Inc, new Hunts- 
ville, Ala, firm, is putting up a $2- 
million facility to make tungsten and 
molybdenum rods, wire, and sheets 
. . » Douglas & Lomason, maker of 
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auto trim, will build a 17,000-sq-ft 
building in Carrollton, Ga... RJ 
Reynolds Tobacco Co is launching a 
$50-million expansion of its facilities 
in NC; included will be a new $20- 
million cigarette manufacturing 
plant in the Winston-Salem area... 
General Electronics, new Montgom- 
ery, Ala, outfit, has begun produc- 
tion of printed circuits, transform- 
ers, inductors, and mechanical 
fabrications . . . Crucible Steel has 
completed construction of its 25,400- 
sq-ft warehouse-office in Atlanta... 
Prefab homes and motels are now 
being produced by Fairhill, Inc, in 
Memphis . . . Heckethorn Manufac- 
turing & Supply Co, maker of auto- 
motive cushions and shock absorb- 
ers, is upping its Dyersburg, Tenn, 
plant employment by 90 workers... 
Seuthern Pipe Coating Co has opened 
its new $300,000 plant in Atlanta. 


Briefing the East. . . 

Lewyt Manufacturing Co, Long Is- 
land City, has a $4.2-million Army 
contract for radio receiver transmit- 
ters ... Pratt & Whitney Co will 
open new sales offices in nine cities 
(in addition to present 16) including 
Charlotte, NC, Milwaukee, Buffalo, 
and Syracuse, before year’s end. In 
addition, Rochester and Hartford of- 
fices are moving to new, expanded 
locations . . . Fairchild Engine & 
Airplane Corp will have to expand 
its main plant at Hagerstown, Md, 
for further development work on the 
Goose weapon project. One of three 
new buildings to be put up will be a 
propulsion test lab for the secret mil- 
itary job . . . Boice Gages, Inc, of 
Hyde Park, NY, has bought the Nils- 
son Gage Co, Poughkeepsie, will op- 
erate it as a division . ... Hoeganaes 
Sponge Iron Corp, Riverton, NJ, is 
offering a free production testing 
service to producers of powdered 
metal parts . . . Minneapolis-Honey- 
well Regulator Co has bought Ray- 
theon Manufacturing Co’s 40% stock 
interest in Datamatic Corp, now 
owns all outstanding stock in the 
company which makes high-speed 
electronic digital data-processing 
systems in Newton Highlands, Mass 
... Yale & Towne has built a lift 
truck with 100-ton hoisting capacity. 
The 21-ft-long mover is designed to 
handle huge dies . . . Mack Trucks, 
Inc, New York, has a $7.8-million 
order from the Army for 10-ton 








trucks . . . MeHenry Control Corp 
has been set up in Norwalk, Conn to 
develop and manufacture a new type 
of lowcost magnetic-amplifier line 
regulator ... Remington Rand Divi- 
sion of Sperry-Rand Corp, NY, has 
a $2.3-million AF contract for pro- 
duction of electronic computing 
equipment . . . Chrysler Corp has 
leased a plant near Scranton, Penna, 
for production of M-48-A2 military 
tanks. It’ll open around Oct 1, will 
employ 500... Pratt & Whitney Co 
has shipped the first production mod- 
el of its Series 2E numerically con- 
trolled jig borer to the Southington, 
Conn, branch plant of Pratt & Whit- 
ney Aircraft. It’s the first of a num- 
ber of units P&W will make for 
major aircraft and automotive man- 
ufacturers .. . Kennametal Inc has 
completed enlargement of manufac- 
turing facilities at its Chestnut Ridge 
(Penna) and Detroit plants, is ex- 
panding the mining tool division fa- 
cility at Bedford, Penna... Penco 
Metal Products Division .of Alan 
Wood Steel Co expects to start oper- 
ations at its new $2.5-million plant 
in Oaks, Penna, by the end of July. 
















































/ 


100,000th Spindle 
For Ex-Cell-O 


Spindle No. 100,000 turned out by Ex- 
Cell-O Corp, Detroit, since the com- 
pany produced its first grinding 
spindle in 1920, has been gold-plated, 
will be kept on permanent display. 
Looking it over are D H MclIver (left), 
vice president of industrial sales, and 
executive vice president. James K 
Fulks 
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Robert A Schafer has been appointed 
vice president, engineering, Baker 
Brothers, Inc. He was formerly an 
engineering executive with National 
Automatic Tool Co 


Names in the 


Howard J Findley has been elected 
vice president, manufacturing, of 
Fanner Manufacturing Co, Cleve- 
land. In addition to heading manu- 
facturing operations of all Fanner 
plants, Mr Findley will continue as 
president and chief executive officer 
of Cleveland Hobbing Machine Co, a 
Fanner subsidiary, and leading pro- 
ducer of wrecision gear cutting ma- 
chines for the automotive industry. 


Charles N Perry has been named 
factory manager of the new Porter- 
ville, Calif, plant of Rockwell Manu- 
facturing Co’s Meter and Valve 
division. He was formerly purchas- 
ing agent at the company’s Nord- 
strom Valve Division plant in Oak- 
land 


Robert T Loudon has been appointed 
sales manager of the Machine Too! 
Division of Baker Brothers, Inc, 
Toledo. He has been associated with 
leading machine tool builders as a 
sales executive for the past 15 years 


News... 


R E Lenhard, president of the Ohio 
Chemical & Surgical Equipment Co, 
a division of Air Reduction Co, has 
been named executive vice presi- 
dent of Air Reduction Sales Co, 
major division of the organization. 
W A Lunger, vice president of Ohio 
Chemical, succeeds Mr Lenhard. 


Albert Feucht has been named man- 
ager of the Cleveland plant of the 
Le Roi Division, Westinghouse Air 
Brake Co, Milwaukee, Wis. Former- 
ly manufacturing manager, Mr 
Feucht replaces Louis E Dondero, 
recently named manager of Le Roi’s 
main plant at West Allis, Wis. Don- 
ald M McDowell has been appointed 
manager of engineering for the 
Division 


Paul Garrett (left) and David F Austin have been elected directors of the 
Nylok Corp, Paramus, NJ. Mr Garrett, who recently retired as vice president 
of Genera! Motors, is now a public relations consultant in New York. Mr Austin 
recently retired as executive vice president, commercial, of US Steel Co 
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Felix Zawaski, chief engineer of Michi- 
gan Tool Co’s Gear-O-Mation Division, 
has been appointed divisional plant 
manager. He will direct Gear-O-Ma- 
tion’s expanding work in the auto- 
mation equipment field 


Fred L Plummer has been appointed 
national secretary of the American 
Welding Society. Succeeding Joseph 
G Magrath, who has resigned, he 
will maintain his office at the So- 
ciety’s national headquarters in New 
York. Mr Plummer has served since 
1940 as director of engineering of 
the Hammond Iron Works, Warren, 
Penna. He served two terms as pres- 
ident of the Society, holding office 
from 1952 through 1954. He was 
awarded the Society’s Samuel Wylie 
Miller Memorial Award last May 
for outstanding contributions to the 
welding industry. 


Theodore F Mummery, Jr, has been 
appointed to the new post of man- 
ager of cutting tool sales for Besly- 
Welles Corp. He has been trans- 
ferred from the Cleveland branch 
office to the factory and general 
sales office at South Beloit, Il. 


Joseph M Gebel has been named man- 
ager of the Detroit office of R K 
LeBlond Machine Tool Co. He has 
been on the staff 11 years 
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Robert L Hamilton (left), Dumore Co, Racine, Wis, was 
elected president of the American Supply & Machinery 
Manufacturers’ Association at the Triple Industrial Sup- 
ply Convention held recently in San Francisco. Samuel 
H Clark (center), Samuel Harris & Co, Chicago, is new 


John N Failing, Charles A Streling- 
er Co, Detroit, has been elected Ist 
vice president of the National In- 
dustrial Distributors’ Association; 
Wallace H Campbell, Campbell In- 
dustrial Supply Co, Seattle, Wash, 
has been elected 2nd vice president. 
Lyman H Bellows, Sheldon Machine 
Co, Chicago, has been appointed Ist 
vice president of American Supply 
& Machinery Manufacturers’ Asso- 
ciation, and Fred C Emerson, Spar- 
tan Saw Works, Springfield, Mass, 
2nd vice president. Henry B Tons- 
meire, Turner Supply Co, Mobile, 
Ala, has been named Ist vice pres- 
ident of the Sowthern Industrial 
Distributors’ Association, and W P 
Marshall, Jr, Marshall Supply & 
Equipment Co, Tulsa, Okla, 2nd 
vice president. 


Edward F Conklin has been ap- 
pointed general manager of the 
LearCal Division of Lear, Inc, Santa 
Monica, Calif. He was formerly a 
division manager at Grand Rapids. 


Robert F Gaylord has been named 
manager of Niagara Machine & Tool 
Works’ new Boston district office in 
Waltham, Mass. He was formerly 
on the staff of Niagara’s central sales 
office in Buffalo. 


George Morton, president of Ferro 
Cast Corp, Santa Monica, Calif, has 
been appointed general manager of 
Pressed Metals of America, Inc, Port 
Huron, Mich. 


Harvey J Corrin, vice president of 
Cleveland Punch & Shear Works 
Co, has retired after 56 years of 
service with the organization. He 
will continue to serve on the board 
of directors. 
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Machinery and Allied Products In- 
stitute, Washington, DC, has added 
five executives of capital goods 
companies to its Executive Commit- 
tee. Named are: Edwin R Broden, 
president of SKF Industries, Inc, 
Philadelphia; George S_ Dively, 
chairman and president of Harris- 
Seybold Co (soon to become Har- 
ris-Intertype Corp) Cleveland; Me- 
Clure Kelley, president of Baldwin- 
Lima-Hamilton Corp, Philadelphia; 
John Lawrence, president of Joy 
Manufacturing Co, Pittsburgh; and 
W Cordes Snyder, Jr, president and 
chief executive officer of Blaw- 
Knox Co, Pittsburgh. MAPI repre- 
sents the capital goods industries 
and is primarily devoted to eco- 
nomic research in that area. 


Stephen F Keating, vice president 
of Minneapolis-Honeywell Regula- 
tor Co in charge of its Aeronautical 
Division, has been given corporate 
responsibility for directing all of 
Honeywell’s activities in the mili- 
tary field. 


Charles H Smith, Jr, president, 
Steel Improvement & Forge Co, 
Cleveland, has _ been re-elected 
president of the Drop Forging As- 
sociation. Gordon R Walker, presi- 
dent, Walker Forge, Inc, Racine, 
Wis, has been re-elected vice pres- 
ident. Dwight M Allgood will con- 
tinue to serve as executive vice 
president of the Association. 


Frank J Bushroe has been made 
plant manager of the Chicago 
stamping plant of Ford Motor Co 
in Chicago Heights. He formerly 
managed the Buffalo, NY, stamping 
plant. 


president of the National Industrial Distributors’ Asso- 
ciation, and Alex V Davies (right), Moore-Handley Hard- 
ware Co, Birmingham, was named president of the 
Southern Industrial Distributors’ Association (additional 
appointments below) 


Arnold H Henriksen, production 
manager at Beckman Instruments’ 
Helipot Division, has been named 
manager of the Mountainside, NJ, 
plant which makes components for 
electronic instruments and control 
systems. 


Harold L McKee has been appointed 
assistant to the vice president of 
Kaiser Metal Products, Inc, Bristol, 
Penna. Mr McKee, who will have 
charge of all production depart- 
ments in the firm’s Commercial Divi- 
sion, was formerly assistant works 
manager of Mullins Manufacturing 
Corp, Warren, Ohio. 


F M Fahrenwald, president and 
board chairman of the Fahralloy 
Co, Harvey, Ill, has been elected 
president of the Alloy Casting In- 
stitute. Paul L McCulloch, Jr, pres- 
ident of the Electro-Alloys Division 
of American Brake Shoe Co, Elyria, 
Ohio, has been elected vice presi- 
dent. 


B J Ciscel has been appointed ex- 
ecutive vice president and general 
manager of Electronic Specialty 
Co, Los Angeles producer of com- 
plete aircraft systems and sub-sys- 
tems. He was formerly manager of 
weapons systems at RCA. 


Jack G Dorn, an assistant to the 
president of US Industries, has been 
appointed assistant to the director 
of purchases for Clearing Machine 
Corp, USI division. 


C R Rigby, manager of A O Smith 
Corp’s Houston, Texas, Works, has 
joined the company’s central manu- 
facturing staff in Milwaukee. 
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New Shop Equipment 





Fifth (and Largest) Turret Lathe 
Added to Warner & Swasey Line 


Designed for high-production metal 
turning of large work, No. 5-A sad- 
dle-type turret lathe is the fifth, and 
largest, model available in this 
Warner & Swasey heavy-duty line. 
Machine features a 75-hp, 2-speed 
main drive motor coupled to the 
spindle through an automatic, hy- 
draulic-shift preselector headstock. 
With this drive-motor and headstock 
combination, the machine offers 28 
unduplicated turning speeds, from 
10 to 280 rpm. Swing is 36 in. 
According to company, unit is 
adaptable to most existing tooling 
and can be equipped with the latest 
in special turret-lathe attachments. 
Single lever controls engagement 
of the forward and reverse clutches, 
neutral and brake positions, and in- 
itiation of the gearshift or speed 
change. Shift is completed auto- 
matically in seconds without further 
attention by the operator, once the 
lever has been pushed, and he is 
free to concentrate on tool position- 
ing. A single knob directly above the 
forward-reverse clutch lever con- 
trols selection of, and indicates, 
spindle speeds. Speed selection can 
be made while machine is cutting. 
Cross-slide and saddle aprons are 
equipped with power rapid traverse 
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to reduce operator effort and cut 
handling time. On the cross slide, 
both longitudinal and transverse 
movements are offered. A choice of 
16 power feeds is provided in each 
apron; these are reversible in the 
cross-slide apron and applicable to 
either cross or longitudinal feeding. 

Machined from a solid steel forg- 
ing, machine’s square turret is of 
hollow-center type, so that cutters 
can be grouped. It indexes without 
lifting its seat, so that foreign par- 
ticles cannot enter. The hexagon tur- 
ret revolves on a preloaded tapered 
roller bearing that causes it to rise 
slightly during indexing, eliminating 
wear on the seating surfaces and 
minimizing the effort needed to 
index a heavily tooled turret. 

Warner & Swasey Co, 5701 Carnegie 
Ave, Cleveland, Ohio 


Chemical Surface Treatment Can 
Be Substitute for Tinplate 


In addition to giving chemical and 
corrosion resistance to a wide range 
of metals, the Hinac process provides 
a substitute for the strategic metal, 
tin. Process produces an inorganic 
coating consisting essentially of 


chromium compounds which exhibit 
excellent resistance to corrosion and 
which provide a superior base for 
paints. In many cases, the coating is 
superior to tinplate since it possesses 
greater alkalinity resistance. 

The process is particularly adapt- 
able to high-speed operations such 
as strip and sheet lines, since the 
total processing time is only a few 
seconds. All chemical treatment in- 
volves non-sludging and non-elec- 
trolytic baths operated at room tem- 
peratures. Hinac coating reportedly 
has better corrosion resistance than 
conventional iron or zinc phosphate 
coating. 

Patented method is being used by 
major can manufacturers to treat 
plain carbon steel which is used as 
a substitute for tinplate in the mak- 
ing of detergent containers. 

Heintz Mfg Co, Front St & Olney 
Ave, Philadelphia 20, Penna 


Lowcost Borer Weighs 75 lb, Mounts 


On Fixtures or Assembly Jigs 
Hydro-Borer, Model S-6, consists of 
a cylinder housing and oil reservoir, 
two meehanite bearings, boring spin- 
dle assembly, control valve, and 
spindle drive assembly. Over-all 
dimensions are 29% x 6% x 3% in. 
Piston, with a modified square 
thread, is mounted on the spindle 
and rotates within an oil-filled cylin- 
der. Rotation causes oil to be dis- 
placed from front to rear of cylinder 
and feeds the spindle at a constant 
rate. Rate of feed is determined by 
lead and pitch of the thread and is 
variable in two ranges: from 0.002 
to 0.004 in. and from 0.0035 to 0.007. 
Spindle dia is 1% in. with No. 2 
Morse taper. Taper can be supplied 
either concentric or eccentric. Unit 
is capable of boring within a toler- 
ance of 0.0003 in. and producing a 
finish of 30 mu-in. or better. 
Greenlee Bros & Co, Rockford, Ill 
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Turning and Boring Machine Offers 


Choice of Four Automatic Cycles 


Clausing Hydra-Cycleis asemi-auto- 
matic turning and boring machine 
that performs several close-tolerance 
machining operations simultaneously 
or in continuous sequence—turning, 
boring, facing, forming, grooving, 
chamfering, beveling, and cutoff. No. 
6405, illustrated, has a hydraulically 
operated cross-slide mounted on a 
hydraulically operated longitudinal 
table. Four cycles are available 
through dial selector on control 
panel: 

e Rapid traverse of table, feed to 
positive stop, rapid return; 

e Rapid traverse of table, feed to 
positive stop, rapid traverse of cross- 
slide, feed to positive stop, rapid re- 
turn of table and cross-slide; 

e Rapid traverse of cross-slide, 
feed to positive stop, rapid return. 
Table is stationary; 

e Rapid traverse of table, feed to 
positive stop, rapid traverse of cross- 
slide feed to positive stop, rapid re- 
turn of cross-slide, rapid return of 
table. 

Work setups are simple and inex- 
pensive—simple block toolholders, 
carbide insert bits, and standard bor- 
ing bars will hande most jobs. All 
operator has to do is load, push one 
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button, and unload—machine does 
rest automatically. 

Three other models are available. 
One has a hydraulically operated 
cross-slide and table, both mounted 
on bed; one has a bed-mounted table 
only; third has bed-mounted cross- 
slide only. 

Outstanding features of Model 6405 
include flame-hardened bed ways; 
enclesed headstock; hardened type 
L-00 tapered key spindle nose; 2-hp, 
2-speed, continuous-duty, constant- 
hp spindle drive motor. Table and 
cross-slide may be set to feed at se- 
lected speed for full traverse, to ad- 
vance at rapid traverse to work and 
feed to positive stop, or to skip feed. 
Feed of table and cross-slide are in- 
finitely adjustable between 3/16 and 
60 ipm. 

Specifications include swing of 12- 
% in. over bed, 411/16 in. over 
cross-slide when mounted on table 
(7 in. when cross-slide is bed moun- 
ted), and 9 in. over table. Cross-slide 
travel is 5 in.; table travel is 8 in. 
Table measures 12 x 14 in.; cross 
slide, 5 x 16 in. Bed is 59 in. long 
with 40 in. to right of headstock. 

Atlas Press Co, Clausing Div, 21101 
N Pitcher St, Kalamazoo, Mich 





...including 


MACHINE TOOLS AND 
ATTACHMENTS 


Profile Lathe 

Electrolytic Grinder 
Surface Grinder 

Copy Miller © 
Lathe Clutch Accessory . 


TOOLS AND ACCESSORIES 


Chatterless Boring Bar 
Punchpress Feed 
Electric Impact Wrench 
live Center 

Milling Cutters 

Electric Hammer 


Profiling Tool 


FORMING AND FORGING 
Adjustable-Bed Presses 


Mechanical Press 
Electro-Magnetic Press 


Press Unloader Attach 





WELDING 


Spot and Projection Welder 
Spot Welder 


INSPECTION AND LAYOUT 


Vibration Tester 


Bore Gages 
Dial Bench Gage 


PLANT SERVICE EQUIPMENT 


Tractor 


Dust Collector 
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Cleveland Hydraulic Profile Lathe 
Uses Ceramic and Carbide Tools 


Cleveland Profiler, an electrically 
controlled, hydraulically actuated 
profile lathe, is built for extreme 
rigidity to permit full utilization of 
the advantages of carbide and ce- 
ramic tools at speeds up to 5000 rpm. 
Machine duplicates from flat or 
round templets or simply from the 
sample part. Quick, easy sequence 
control settings are made on a panel 
of adjustable stops mounted on the 
front of machine. Company’s hy- 
draulic tracing stylus requires a 
force of less than 10 oz. The pro- 
filing slide, which is hydraulically 
actuated and can cycle automatical- 
ly, can take up to four automatic 
recycle passes at adjustable, preset 
depths of cut. Two speed changes 
and two feed changes can be pre- 
selected for operation in any pass, 
combination of passes, or all passes. 
In addition, machine features low 
spindle inertia with quick start and 
stop; automatic pressure lubrication 
of all parts; infinitely adjustable feed 
ranges; twin hydraulic pumps; and 
an oversized, air-cooled clutch-brake. 
The lathes are available with au- 
tomatic or semi-automatic loading 
and unloading equipment and chip 
conveyors. They may be had with 
double saddles; multiple backslides; 
automatic size control; variable speed 
drive for constant surface-cutting 
speed; rocking or indexing toolhold- 
ers; and thread rolling attachments. 
Bulletin available. 
Cleveland Hebbing Machine Co, 13811 
Chardon Rd, Cleveland 17, Ohio 
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Niagara Adjustable-Bed Presses 
Undergo Extensive Redesign 


Niagara adjustable-bed presses, in- 
corporating many specialized con- 
trols and devices, neatly recessed in 
the sidewalls or behind flush panel 
doors, are available for the automo- 
tive and appliance industries. There 
are no overhanging or protruding 
parts. Operator’s panel, auxiliary 
power supply, flywheel brake oper- 
ating lever, and safety block are re- 
cessed in right side of press. Auto- 
matic oil-circulating system is 
housed in the left side. Bulletin 60E 
supplement. 

Niagara Machine & Tool Works, 683 
Northland Ave, Buffalo 11, NY 
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Combination Spot and Projection 
Welder Has Adjustable Throat 


Roller-head press-type combination 
spot and projection welder saves 
floor space: standard models being 
approx 1 ft less in width than con- 
ventional welders. This is possible 
because the arms are mounted off- 
center, with the controls installed 
next to the arms and within the 
welded chassis frame. Arms can be 
installed left or right of center as 
desired. 

New design permits extension of 
arms by loosening 3 screws on each 
arm casting to give up to 30-in. 
throat depth. Vertical adjustment 
of the lower arm up to 15 in. is 
provided, and current characteristics 
are unchanged when the arm is 
moved, except on air gap, since the 
transformer is connected directly to 
the arm support casting instead of 
mounting plate. Head on upper arm 
is detachable; special heads are in- 
terchangeable on these welders. 
Units are available in two standard 
sizes: 30, 50, and 75 kva with 1000 
psi at 80-psi line pressure; and 75, 
100, and 150 kva with 2300 psi at 
80-psi line pressure. Both types are 
completely water cooled, with open 
or closed circuits. Prices are said 
to be well below those of conven- 
tional units of equal capacity. 

Allied Welder Corp, 8700 Brandt, 
Dearborn, Mich 


Slide chart on machining stainless 
steels gives concise data on variety 
of operations. Tabulates speeds and 
feeds; gives special notes on drilling, 
tapping, lubrication, and welding; 
shows relative workability. 

Carpenter Steel Co, West Bern St, 
Reading, Penna 
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Chatterless Boring Bar Takes 
Larger, Smoother Cuts 


Scientifically designed to reduce 
chatter and vibration to an absolute 
minimum, this new boring bar, 
known as Silent Sam, is said to take 
bigger, smoother cuts. Inside of the 
bar is bored out from both ends to 
different ID’s, with smallest size in 
center of bar to reduce harmonic 
vibration to a minimum. Shock ab- 
sorbing material is drawn into the 
cavity under vacuum, producing a 
dead bar. 

Bar is made of special alloy steel 
and is heat treated for strength and 
durability. It is graduated each 
quarter inch so that depth of bore 
is readily known without scale meas- 
urement. 

Smallest bar is % in. in dia, 10 in. 
long, takes a 3/16 x 3/16-in. toolbit, 
and sells for $19.80. Largest of 12 
available bars is 4 in. in dia, 28 in. 
long, takes a 1 x 1-in. toolbit, and 
sells for $139.20. 

Pensco Products, 527 Lexington Ave, 
New York 17, NY 


Electrolytic Chip Breaker Grinder 
Handles Tools up to 212 in. Wide 


Universal vise of new electrolytic 
chip breaker grinder accommodates 
tools up to 2% in. wide. Designed 
for 6 and 10-in.-dia wheels (models 
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CBE-6 and CBE-10), grinder pro- 
vides smooth, fast, single-pass, full- 
depth grinding. Spindle is extra 
heavy and dynamically balanced, 
and the tapered nose assures true 
wheel mounting. 

Table reciprocates manually on 
hardened and ground ball-bearing 
ways with a stroke up to 8 in.; table 
stops are provided for fixed position 
grinding. Tool-feed barrel is grad- 
uated to 0.001 in. Other features in- 
clude a built-in MistKolector which 
returns the coolant to the pump and 
tank unit in the base. For electro- 
lytic grinding, spindle is insulated 
from machine and is equipped with 
a power pickup. When operated in 
this way, unit reportedly reduces 
consumption of diamonds 80 to 90%. 

Hammond Machinery Builders, 1618 
Douglas Ave, Kaiamazoo, Mich 


Federal 56-ton Press Is Designed 
To Accommodate Larger Dies 


Model 55 press is designed with 
oversize dimensions in order to ac- 
commodate larger dies. This 56-ton- 
capacity press will economically 
handle laminations, trimming of die 
castings, and similar bulky opera- 
tions which would otherwise tie up 
larger and more costly equipment. 

Specifications include a 4-in. stroke 
standard with up to 12 in. available 
at extra cost; standard ram area is 
11% x 24 in., up to 11% x 36 in. avail- 
able; shut height is 12% in., up to 
additional 21 in. available with 
frame extension. Throat depth is 15 
in., also 17 in. available; opening 
through back is 22 in., also 26 in. 
available; bolster plate is 36 x 28 in. 

Press is available in either fly- 
wheel or geared type, in mechanical 
or air-clutch models. 

Federal Press Co, Elkhart, Ind 
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Motorized Ram Adjustment Speeds 
Short-Run Pressworking 


Motorized ram adjustment, avail- 
able as optional equipment on all 
of company’s OBI presses, has a % 
to 1-hp motor mounted directly on 
the press ram. Up-down lock-type 
control buttons mounted at oper- 
ator’s station control motor. Pinion 
gear mounted on motor shaft re- 
volves the adjusting screw through 
the bevel gear, machined as part 
of the screw. Adjusting screw is 
threaded in the pitman and con- 
nected to the ram, thus moving the 
ram up and down, depending on di- 
rection of travel of screw. Clamping 
cap on pitman secures adjusting 
screw at desired position. Thus the 
ram can be quickly adjusted when 
changing from one die set to an- 
other. Safety limit switches can be 
installed to prevent excessive travel. 

Verson Allsteel Press Co, 9347 S Ken- 
wood Ave, Chicago 19, Ill 


Automatic Punchpress Feed Han- 
dles Material up to 3/16 in. Thick 


Latest addition to company’s line of 
punchpress feeds is the 12-in. Rol- 
Di-Feed, a_ self-contained, cam- 
driven feed that can be mounted to 
feed in any direction for any type 
of die—piercing, blanking, com- 
pound, progressive, or draw. Unit 
requires no connection to crankshaft 
of press and utilizes almost all of the 
full 360° of press shaft rotation, feed- 
ing on the upstroke and also on the 
downstroke. This permits stock feeds 
of up to 12 in. per cycle. 

H E Dickerman Mfg Co, 321 Albany 
St, Springfield, Mass 
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Vertical-Spindle Surface Grinder 
Machines Die Blocks, Shear Blades 


Fast stock removal and precision 
production of elongated parts is han- 
dled on Model 400SS vertical-spindle 
surface grinder equipped with a 100- 
hp spindle motor. Typical jobs with- 
in machine’s work range include 
tables for drillpresses and home 
workshop saws, hardened wear 
strips for all types of machinery, 
shear blades, and die blocks. 

Magnetic chuck enables work to 
be positioned or released without 
time-consuming handling of bolts 
or clamps. Since the table never 
overhangs the bed, even at extreme 
positions, extreme accuracy is re- 
ported possible. Work table is 28 in. 
wide by 102 in. long. Segmented 
grinding wheel is 32 in. in dia, 6 x 
2-in. face. Clearance under the wheel 
is 24 in. Machine weighs 55,000 Ib. 

One-shot lubrication is provided 
for machine parts with pressure lu- 
brication for the ways. Pressure lu- 
brication system is tied in with the 
electrical circuit so that machine is 
automatically stopped if pressure 
falls below safe level. To simplify 
maintenance, machine does not have 
any hydraulic valves in base, and 
coolant tank with magnetic separator 
is readily accessible right next to 
machine itself. 

Mattison Machine Works, Rockford, 
Tl 


Brake Motor Features High Torque 
And Rapid Braking Response 

Cle-Matic F motor is a polyphase 
motor with a built-in mechanical 
brake, and is designed for precision 
stopping, braking overhauling loads, 
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as a holding brake, hoist brake, and 
to stop motor coasting between oper- 
ations. Solenoids and coils are elimi- 
nated; magnetic field of stator re- 
leases brake when starting and the 
permanent magnet applies braking 
force when current is turned off. 
Motors are available in polyphase 
designs, 1800, 1200, and 900 rpm, and 
some slower and multispeed designs. 
Cleveland Electric Motor Co, 5213 
Chester Ave, Cleveland 8, Ohio 


Projection Grinder Has Close 
Tolerance Downfeed Control 


Model VG-3 Visual Grind features a 
continuous lubrication system, timer 
belt, 110-v electrical control system, 
and closer-tolerance downfeed con- 
trol. Machine is. capable of form 
grinding steel and tungsten carbide 
to precision tolerances without stop- 
ping to consult a comparator. Magni- 
fication ranges from 10:1 to 100:1, 
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and the downfeed control is gradu- 
ated to tenths. 

To provide smoother finishes for 
workpieces, the machine has a nylon, 
oil-protected timer belt instead of 
the usual chain. A 110-v electrical 
control system, operating from 
220/440v, has replaced the former 
direct 220/440-v supply. Unit also 
features improved dust protection. 

Cleveland Grinding Machine, 1610 
Eddy Rd, Cleveland 12, Ohio 


High-Speed Electro-Magnetic Press 


Operates at Speeds to 200 spm 


Press designed for punching, jolt- 
ing, drawing, bending, riveting, cut- 
ting, or stamping is powered by an 
electro-magnet. Moveable iron core 
traveling within the magnet acts as 
the ram. This eliminates use of mov- 
ing parts subject to mechanical wear 
and fatigue stresses. Stroke adjust- 
ment permits wide choice of single 
stroke operations or of multiple 
stroke operation over a range of 10 
to 200 strokes per min. Force can be 
adjusted from 600 to 7000 Ib. Fully 
equipped press sells for $528. 

McCauley Industrial Corp, 1840 How- 
ell Ave, Dayton 7, Ohio 


Precision spring clutches are avail- 
able in a standard line that initially 
includes two over-running units: OB 
ball-bearing type designed for 20 to 
3000 lb-ft torque capacity and shaft 
sizes of % to 3 in.; and PB sleeve 
bearing type offered in 20 to 100-Ib- 
in. torque range for shafts of 3/16 to 
% in. Bulletin PSC-100. 

Curtiss-Wright Corp, Marquette Di- 
vision, 1145 Galewood Drive, Cleveland 
10, Ohio 
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Sharpening the blades of 
88 blade RIGIDCUT 15 in. 
diameter cutter. Note the 
remarkably clean design 


WESSON Milling Cutters Show 
How to Get Top Production, Life 


—, ee the tool itself has to show you what 
CAN be done. 

For instance, take the problem of milling the cylinder 
block ends for an important CAR ABOUT TO BE 
ANNOUNCED. To get top results on this job, calcu- 
lations showed the face milling cutter should be 15 in. 
diameter and have some 88 blades. Of course standard 
blades were preferred to keep cost down. 

Where to find such a cutter? 

After studying all makes, the engine builder found 
that there was just one type of cutter that could do all 
this and also had the necessary rigidity and strength. 

That cutter had already proved itself in a year and 
a half of service in Cleveland, Detroit and Lima. 


It was the WESSON Standard High Speed Fine Finish 
Cutter—one of WES$O"’$ famous RIGIDCUT Series. 

Reason: With the WESSON design you can use 
standard carbide tipped dovetail blades. No space is 
needed in the gullet for the lock. The blades lock 
from the bottom. You get smooth chip flow, with no 
obstructions, remarkable rigidity, solid blade backing. 

Its no wonder that WESSO" Rigidcut mills are setting 
new production records for output and tool life in all 
kinds of operations, everywhere. 

If you are not familiar with Rigidcut milling cutters, 
our merchandising department will send you complete 
information. Just write on your company letterhead. 
You'll be glad you did. 





“Inside Story” of Grades 
Told in Selector Bulletin 
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1500X Photomicrographs of the same Wessonmetal 
grade. Note close similarity. 


You can find a quick answer to what grade 
of carbide to use (and why) in a new tech- 
nical bulletin just released by WESSON. 
The bulletin tells how various ingredi- 
ents added to tungsten carbides affect 
performance and tool life. You can use it 
as a standard method for selecting and 


applying carbides on the basis of oper- 


ational needs in your own plant. 

It is the soundest method of carbide 
grade when carbides are as 
consistent in chemical analysis and 
physical characteristics as are the various 


selection 


Wessonmetal grades. 


Ask for Bulletin No. 57-1 WM. 





Multi-Cuts Cut Waste 


“A production of over 1400 parts per 
grind, compared with about 200 pieces 
per grind previously” is one report on 
WESSON Multi-cut band type tools with 
indexable inserts. They are indexed only 
once every shift. In addition, the report 


Time 90% 
Bi 9 


says, the grooving tools shown here 
helped to cut total machine service time 
by 90%. Tool pre-setting time is com- 
pletely eliminated. Downtime for tool 
changes is cut in half. And grinding 
time is cut 80%. 
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Throw-Aways Throw 
Costs for Loss 


Here are a few typical figures that 
tell their own story probably better 
than we can. The job is the facing of 
a shell-molded diffuser. The column 
at the left is for a conventional flat 
tool. The one at the right is for a 


WESSON THROW-AWAY: 


WAS | IS 


Tool change time (secs.) 300 | 30 
Pcs. per tool change (index) | 130 | 280 
No. of grinds or edges 10 8 
Cost per grind $0.25 

Tool grind cost 0's 

Initial tool or insert cost ....| 3.15 | 1.58 
TOOL COST PER PIECE... . .} .024 


Want some specs on WESSOM throw- 
away tooling? Ask for Bulletin 
No. 55 10 M. 
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SQUARE D 
F "PRESS CONTROL 


Square D control is used by virtually every stamping 
press manufacturer in the country —and is approved by the 
three largest automobile manufacturers. 

What's behind this preference for Square D? Biggest 
reason, we believe, is completeness of line which enables 
us to custom build to individual requirements, using 
standard control components. Actually, that has a bearing 
on a lot of things—including delivery, safety, uninter- A a a 
rupted production, maintenance parts standardization, plus press control panel, typical sau built 
field engineering service. to customer specifications, using 

On the next press you buy, specify SQUARE D CONTROL. standard components 








now...EC&M propucts ARE A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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PORTABLE POWER DRIVE, No. 68, is 
basically a worm and ring-gear as- 
sembly housed in an aluminum frame 
and powered by a '%-hp, 110-v motor 
or 90-psi air motor. Adaptors can be 
supplied for a wide variety of rotary 
power applications — Toledo Pipe 
Threading Machine Co, 1445 Summit 
St, Toledo 4, Ohio 


Electric Impact Wrench Features 
Built-in Adjustable Torque Control 


Impact wrench, designated Pet, fea- 
tures a “power core,” a strong neo- 
prene-steel energy accumulator, 
which replaces many close-tolerance 
thrust and ball bearings, springs, 
and clamps. In addition, this power 
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core reportedly makes the Pet the 
only electric wrench with built-in 
adjustable torque. A twist of the 
calibrated nose cap sets the torque. 
Unit reaches max torque in 6 sec; 
has torque range of 105 to 275 ft lb; 
delivers 1600 to 1800 blows per min; 
and has a % to %-in.-bolt capacity. 

Portable Electric Tools, Inc, 320 W 
83 St, Chicago, Ill 


Ultrasonic Degreaser Cleans 
Ball Bearings, Other Small Parts 


Compact, small-scale ultrasonic de- 
greaser, Model DV-18, cleans small 
parts including ball bearings, instru- 
ment parts, tools and dies, and 
valves. Work area is 9 x 9 x 6 in. 
high with a capacity of 100 lb per 
hr. Over-all size is 33 x 15 x 24 in. 
high, total weight is 75 lb. Unit 
comes complete with all accessory 
equipment, is made of stainless steel, 
and features thermostatic control, 
filter, manual spray, and solvent re- 
covery system. 

Ramco Equipment Corp, Div of Ran- 
dall Mfg Co, Inc, 1873 Lafayette Ave, 
New York 59, NY 


WIRE STRAIGHTENING AND CUTTING MACHINES, Models 3AV and 4 AV, are 
now completely electrified, and include as original equipment variable-speed 
transmissions, solenoid clutch control, and Warner electric brake on clutch shaft. 
The 3AV, capacity from % to %-in. wire, feeds up to 220 fpm; Model 4AV, % 
to 11/16-in. wire, feeds from 90 to 180 fpm—Mefttler Machine Tool, Inc, New 


Haven 11, Conn 
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Spot Welder Offers High Current, 
One-Hand Operation 
Aro Model P-166A spot welder fea- 
tures extremely high current for its 
size, easy one-hand operation, ad- 
justable spring pressure, and a built- 
in trip switch. Company’s line in- 
cludes air-cooled and water-cooled 
models, and air-hydraulic and air- 
operated guns for high production. 
Guthery Machine Tool Corp, Aro 
Spot Welders Div, 38-81 Crescent St, 
Long Island City 1, NY 


Surface Grinder Features Built-in 
Exhaust and Wet Grinding System 


Blohm Simplex surface grinder 
(German) is an addition to HFS 
series, and features simplified con- 
trols and a built-in exhaust and wet 
grinding system. Table is hydrau- 
lically powered and speeds are vari- 
able from 0 to 85 ipm; electrically 
actuated cross travel is variable 
from 0.004 to 2% in. per stroke of 
table. 

Standard grinding wheels are 
used and the machine has a capac- 
ity of 12 in. wide by 20 in. long, and 
permits a maximum of 14% in. from 
centerline of spindle to table top. 
Complete line of accessories is avail- 
able. 

Imported by Maserati Corp of Amer- 
ica, 662 Main St, Westbury, LI, NY 
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why General Mills 


checks every precision 


production gear 
on the S&F 
gear tester... 


NEw 


General Mills’ inspector running a 
production gear in one of four S & F 
Testers. Note extreme sensitivity of 
instrument on Graphotest record 


GRAPHOTEST 


kone REV 


G+P ao’ 108 T 


TCE .0003 


ne eiethdieme abel 


TTcE ,ccom 


YORK 17 N.Y. 


because... 
there’s no gear tester as accurate as the S & F 


Checking gears by the usual methods just isn’t 
accurate enough to satisfy so precision-minded a 
producer as the Mechanical Division of General 
Mills. They know that their gears can be only as 
accurate as the instruments that test them—and 
only the S & F Gear Tester measures up to the 
highest precision standards. 


URT 


36 Exchange Place, Jersey City 2, N. J. 
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Strong statement you say? Several hundred S& F 
Testers prove it every day in plants that took 
their gear accuracy seriously enough to change 
over to S& F—guaranteed to repeat within .00002”’. 

Ask us to show you why this instrument is revolu- 
tionizing gear checking. Or talk to the S & F user 
near you. We'll send you his name. 


ORBAN 


COMPANY, INC. 


In Canada: 2490 Eglinton Ave. W, Toronto 
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NEW SHOP EQUI 


Vibration Testing Instrument 
Is Portable, Self-Powered 


Model 305 Vibration Amplitude 
Meter weighs 24 oz, is battery-oper- 
ated, and is calibrated directly in 
three ranges of 0.1, 1, and 10 mils 
full scale reading. 

Applications include machine tool 
maintenance, inspection and quality 
control of rotating equipment, mon- 
itoring power generating equipment. 

International Rescarch & Develop- 
ment Corp, 797 Thomas Lane, Colum- 


bus, Ohio 


Filter-Centrifuge Unit Removes 
Contaminants From Hydraulic Fluid 


Centrifil unit reportedly removes 
practically 100% of all metallic 
and non-metallic contaminants from 
fluids in hydraulic systems. Fluid is 
pumped through a 40-micron filter, 
centrifuge, and through two 2-mi- 
cron filters. Flow capacity of present 
models is 1 gpm max at a max op- 
erating pressure of 100 psi. Under 


PMENT, MATERI 


on 3-wheel power scooter, for mobile 
use; Model PC is 4-wheel mounted 
with trailer hitch; Model DC is 
mounted on dolly wheels and de- 
signed for plant use. 

Permanent Filter Corp, W Washing- 
ton Blwd, Los Angeles 7, Calif 


<> 


Low Cost Live Center Features 
Angular-Contact Ball Bearings 


Economical new Spin-Nose live cen- 
ter offers an expendable live center 
with good load capacity and accu- 
racy. Twin-row, angular-contact 
pre-loaded ball bearings handle both 
radial and thrust loads. Entire nose 
(point and bearing housing) turns 
with the work. Bearings are com- 
pletely sealed and do not require 
lubrication for the life of the center, 
which is 2500 hr average life. 

Unit is available in Morse tapers 
No. 1, 2, and 3. Centers are non-re- 
pairable, because their low cost 
makes replacement more practical 
than overhaul. 

Ideal Industries, Inc, 1057 Park Ave, 
Sycamore, Ill 


Als 


2 


FLEXIBLE SHAFT MACHINE is now 
available in ratings from 1/3 to 1% 
hp. Turning handwheel adjusts speeds 
within the range 2000 to 7200 rpm. 
Shafts are said to be extra light and 
flexible—Wyzenbeek & Staff, Inc, 223 
N California Ave, Chicago 12, Ill 


Heavy-duty box wrenches are 
made from high-alloy steel and 
range in size from %-in. opening to 
3% in. All are available in straight 
handle series and with handle exten- 
sions—most are available in 15° off- 
set or double offset series. 

Owatonna Tool Co, 383 Cedar 
Owatonna, Minn 


St, 


COMPRESSOR-BLADE RINGS for jet engines are heat treated in specially de- 
signed pit-type draw furnace. Unique construction of basket facilitates discharg- 
ing of rings by use of an overhead hoist. One complete charge weighs about 
940 lb. Tempering is carried out between 1100 and 1200 F using cycles of 2 to 
6 hr—Surface Combustion Corp, 2375 Dorr St, Toledo 1, Ohio 


standard conditions filters will op- 
erate up to 50 hr without cleaning; 
the centrifuge, up to 100 hr. 

Unit is available in three models. 
Model PSC (illustrated) is mounted 
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with MACKLIN “Wheels of Profit” 





Whatever the grinding job. . . tool sharpening, 

surface grinding, cylindrical grinding, or metal cut off, 

you'll find a Macklin tool room wheel of the right type, 
the right size, the right abrasive and bond. 

The reason? Macklin’s abrasive experience and 
modern-as-tomorrow productive capacity. Each wheel is 
expertly engineered and precisely manufactured to assure 
you top results, wheel after wheel, job after job. 

Job-test a Macklin wheel in your plant. 


Reach for the phone and call your Macklin distributor. 





NEW! , 
You'll find IT PAYS to know him well. disor : i 
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McCrosky Milling Cutters 
Feature indexable Carbide Inserts 


Series 900 milling cutters are avail- 
able with square or trian- 
gular indexable carbide inserts, and 
feature company’s Super-Jack blade 
The heat-treated al 
made in two 
bearing surfaces 


either 


locking wedges 
bodice 5 
to permit al 
ound, thus assuring 
ning alignment 
the 


loy-steel are 
parts 
to be precision gi 
p site 


inserts, 


and 
eliminating 
setting fix 


accurate 
f the and 


d for ring gages or 


tures. Simple operation of the wedge 
screw permits inserts to be replaced 


or indexed accurately on the 
chine 


Cutters are 


ma 


with 
They 
of end 
of face 
and 


] © 


ls and 


interchangeable 
conventional milling cutters. 
in 4 
and 4 
mills with 
in 4 
4 standard 
with square 
sizes 


are built standard sizes 


mills standard sizes 


triangular inserts; 
of end mi 
face mills fitted 
also in special 


on request lletin 572 


standard sizes 
S1Zes of 
inserts; 
avail 
able 
McC? 


Penna 


osky Meadville 


Tool Corp 


Revolving Clamp Assembly 
Has Even-Clamping Spring Lock 


Revolving clamp assembly 
rates a 


incorpo- 
detachable, spring-lock re- 
volving shoe on a knob screw for 
positive workholding on uneven 
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clamp-down. Unit, which will op- 

erate with either left or right-hand 

swing by optional location of work- 

piece, is made in three sizes: 1%, 3, 

and 4 in. Clamp is easily attached 

by drilling and tapping one hole. 
Jergens Tool Specialty Co, 712 E 163 

Cleveland, Ohio 


HEAVY - DUTY ELECTRIC HAMMER 
called Slugger is designed to simplify 
drilling, cutting, and chiseling. A %-in. 
hole, 1 in. deep, can be drilled in con- 
crete in just 30 sec. Equipped with 
quick-change chuck, hammer can be 
plugged in anywhere, and will ac- 
cept any of company’s 40 different 
tools. Tool weighs 712 lb—Modern Mfg 
Co, Edgemont & Clementine Sts Phila- 
delphia, Penna 


German Die and Mold Copy Miller 
Has Speeds From 300 to 7000 rpm 


All control elements, handles, levers, 
and wheels, are arranged conven- 
iently for the operator on the 
Kampf FK 3. Machine can be op- 
erated from two different positions. 
The working area of 16 x 20 in. can 
be covered without reclamping and 
without moving of tables. This 
range can be increased to 28 x 36 in. 
by movement of the tables. 
Infinitely variable driving gear en- 
ables quick speed adjustment to suit 
all materials and cutter diameters; 
speed range from 300 to 7000 rpm. 
Max distance from milling table to 
spindle is 24 in. Depth feed of the 
milling cutter is adjustable from 


ALS, 


An 8 9 & 88a 


0.004 to 0.020 in.; line feed is adjust- 
able from 0.002 to 0.020 in. Both 
milling table and pattern table have 
vertical adjustment of 12 in., longi- 
tudinal adjustment of 12 in., and a 
transverse adjustment of 16% in. 
Floor area required is 98 x 55 in. 
Distributed by Barer Engineering & 
Machinery Co Ltd, Champlain, NY 


Plastisol coating for protection of 
metal parts and products is lowcost 
and can be applied by simply heating 
the parts and dipping them in plasti- 
sol. Material is chemical resistant, 
does not absorb moisture, is water- 
proof, and can be peeled off readily 
by hand. 

Auburn Button Works, Inc, Auburn, 
NY 


instrument Has Optical Vernier, 
Measures Internal Diameters 


Opto-Mike, featuring an _ optical 
vernier, permits quick, easy bore 
measurements while eliminating the 
need for critical alignment or spe- 
cial operator skill or “feel.” Instru- 
ment is inserted at an angle into the 
bore with measuring anvil retracted, 
anvil is released and Opto-Mike is 
swept once a few degrees, instru- 
ment is withdrawn and the true 
measurement is read on the 23-pow- 
er optical vernier. 

Based on the two-point measuring 
principle, instrument can make two 
readings at right angles to one an- 
other, thus providing a precise meas- 
urement of out-of-round. Device is 
available in matched sets for in- 
ternal measurements from 0.800 to 
6.000 in. 

American Gauge Corp, 
field Ave, Verona, NJ 


Bloom- 


gy 
vita 
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IT PAYS TO USE 
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STDIN EY os Teacen 


On smail or limited production these lathes give 

you an infinitely precise cutting job. . . on large or extended 
runs the SIDNEY FLUID TRACER just keeps on 

and on turning as many pieces as you need (the sky is the 
limit) with uniform precision, speed and economy. 
Change-over to standard lathe operation or back 

to tracer work requires just a few seconds without adding 
or removing any parts. 


Mote Thée: We SiNEY DIAL-MASTER WITH FLUID 
TRACER PRODUCES 300% MORE WORK THAN ANY OTHER LATHE WITH 
CORRESPONDING SAVINGS IN TIME AND COST PER PIECE 


30 or more hydraulically controlled 
pre-selective spindle speeds .. . 
simple ... versatile . .. accurate 


Write for new bulletin or ask for representative to call 
at your convenience. 


THE SIDNEY MACHINE TOOL CO., SIDNEY, OHIO 


Builders of Precision Machinery since 1904 
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Single lever control carriage and apron 

For both standard longitudinal and crossfeed as 
well as 4-way rapid traverse. Built-in thread 
chasing dial is convenient to operator's vision. 


Shift to any speed in only 2 seconds 
Smooth — swift — sure! Change in speeds is 
AUTOMATIC by hydraulically actuated shifter 
—— with the engagement of the control 
ever. 
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Self-Priming Pump Delivers 
72 gpm, Has Neoprene Impeller 


Self-priming pump, Model K % Spe- 
cial, is reported to be first neoprene 
impeller model in %-in. IPS designed 
to operate off a motor as small as 
1/3 hp single phase. Made of Naval 
Bronze throughout, with a stainless 
steel shaft, it handles all liquids 
that do not affect bronze or neo- 
prene, at 7% gpm, 10 psi at 1750 rpm. 
Pump sells for $16.60 and is said to 
be ideal for sump drainage and cool- 
ants. 

American Machine Products, Inc, 172 
Centre St, New York 138, NY 


PROFILING TOOL, designed for both 
roughing and finishing cuts, has a rig- 
id support and clamp to hold the in- 
sert in proper cutting position when 
direction of cutting forces changes as 
in plunge or face-out cuts. Tool assem- 
bly consists of a chip breaker plate, 
indexable insert, and insert seat—all 
made of solid carbide. RH and LH in- 
serts are available—Kennametal Inc, 
Latrobe, Penna 


Automatic Barrel-Plating Machine 
Has Variable Rotation Speeds 


Barrel-plating machine offers var- 
iable cylinder rotation speeds and 
centralized, one-man control. The 
Mercil-type barrels are driven by a 
constant-tension V-belt and pulley 
arrangement that permits changing 
speed of cylinder rotation. Cylinders 
are available in Plexiglas, Melamine, 
and Tempron, in all standard models 
and sizes. Control system permits 
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operator to select proper cycle for 
contents of barrel without leaving 
central station. Since each cylinder 
can follow its independent cycle, un- 
like loads may be placed in adjacent 
cylinders and the proper cycle se- 
lected for each one at the time of 
loading. 

Machine is said to eliminate the 
problem of “pile-up” and storage in 
the plating room. With a return-type 
conveyor, the machine permits con- 
tinuous flow of small parts and hard- 
ware from production department, 
through the machine, and back again, 
without pile-up or manual handling. 

Hanson-Van Winkle-Munning Co, 
Church St, Matawan, NJ 


DIAL BENCH GAGE is ruggedly con- 
structed to permit rough handling, and 
is equipped with two 0.0001-in. dial 
indicators with revolution counters. 
Yoke permits measurements to 2 in. 
Price: $68.50—Air Transport Equip- 
ment Inc, Eng’r’g Dept, Amityville, NY 


HYDRAULIC SLIDE, Model 1215, is 
one of series of standard automation 
components offered by company. Oth- 
er items include 15-hp drive box, and 
Porta-Pak hydraulic feed unit. De- 
signed to fit company’s basic ma- 
chines, components are said to take 
“specialness” out of automation — 
Baker Brothers, Inc, Toledo 10, Ohio 


Alloy-Steel Blind Fastener 
Gives Positive Mechanical Lock 


Rivet-type blind fastener of hard- 
ened alloy steel is designated the 
Tau Bolt, is % in. in diameter, and 
is designed to give a positive lock 
when used for blind applications. It 
is available in a wide variety of grip 
lengths with either counter-sunk or 
brazier head. Collar swages into 
locking ring and pin breaks flush 
with collar when device is tightened. 
Driven with a standard pneumatic 
or hydraulic tool, the Tau Bolt fas- 
tener is automatically and uniform- 
ly installed, resulting in absolute 
sheet pull-together. Installed force 
is said to be double the rated 
strength. 

Huck Mfg Co, 2480 Bellevue Ave, 
Detroit 7, Mich 


LIGHTWEIGHT GAGE, Model 500, is 
made of hollow rectangular tubing, 
and is of welded construction. Unit 
measures in increments of 6 in. start- 
ing at 12 in. to more than 50 in., while 
gaging depths of 0 to 2 in. can be 
measured. Center of contact and rest 
pins are located at reference end thus 
eliminating large portion of deflection. 
Instrument is reversible for ID and OD 
measurements—AcraMent Gage Div 
of Myer Corp, Providence, Ri 
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The heart of steel that can step up 
the pulse of your drawing operations 


To paraphrase Hamlet, the thousand natural 
shocks that a press—a hydraulic press, that is 
—is heir to, raises havoc with pipe joints and 
valve connections. That’s why Clearing en- 
gineers designed the compact operating valve 
shown above. 

In this solid steel unit all operating valves 
are manifolded, reducing the amount of inter- 
valve piping.Valve bodies are machined 
from forged steel and all chambers and ports 
are bored from solid. The unit is firmly 


- 


ms 


*.! 


‘ 


mounted to the oil reservoir, thus simplifying 
inspection and servicing. Valve bodies and 
spools are free to move under all conditions 
without binding. 

If your production requires hydraulic 
presses, investigate Clearing hydraulics. Find 
out about the new high speed approach and 
return stroke cycles that step up production 
rates. Find out about the remarkable tonnage 
and stroke controls. Complete information on 
Clearing Hydraulics is yours for the asking. 


¥ Write for your personal copy of Bulletin 231, Clearing Hydraulic Presses. 


CLEARING PRESSES tne way to erricient MASS PRODUCTION 
CLEARING MACHINE CORPORATION : Division of U.S. INDUSTRIES, INC. @ 


6499 WEST 65th STREET + CHICAGO 38, ILLINOIS + HAMILTON PLANT, HAMILTON, OHIO 
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Clark Adds Compact Tractor 
To Line of Hand-Operated Trucks 


Battery-operated tractor that can be 
used for both pushing and pulling 
operations has been added to line of 
Powrworker hand trucks. Unit has 
normal drawbar pull of 200 lb and 
a breakaway rating of 700 lb. It has 
two speeds in both forward and re- 
verse and will travel 2 mph fully 
loaded and 3.2 mph empty. Controls 
are located in steering handle. Mod- 
el PT-S, for single row battery, is 
39% in. long, less coupler. PT-D, 
for double row battery, is 44% in. 
long, less coupler. Over-all width of 
both models is 32 in. 

Clark Equipment Co 
Div, Battle Creek, Mich 


Powrworker 


Miniature nutdrivers are available 
in sets with individual handles or 
in replaceable sets with a swivel- 
type jeweler’s handle. Sizes available 
(measuring across flats) are: 5/64, 
3/32, 7/32, %, 5/32, and 3/16 in. 

Hunter Tool, Box 564, Whittier, 
Calif 
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Complete Line of End Mills 
Available for Milling Aluminum 


Reported to be the first complete line 
of standard end mills for milling alu- 
minum, company’s line includes 2, 3, 
4, and 6-flute designs; square-nose 
and ball-nose types; shell end mills; 
standard and Postiv-Lok shanks; 
lengths from 2% to 11% in.; diam- 
eters from ™% to 6 in. Uniformity of 
design and materials is said to in- 
sure max chip removal, longer tool 
life, and better finishes. 

Putnam Tool Co, 2981 
Ave, Detroit 7, Mich 


Charlevoix 


DUST COLLECTOR, Grind-Air-rester, is 
a self-contained system. Floor space 
compares with conventional grinder. 
Units are available in 7, 8, 10, 12, and 
14-in. sizes—Standard Electrical Tool 
Co, 2488 River Rd, Cincinnati 4, Ohio 


GRIPPING MECHANISM, Vac-Hand, can be mounted on company’s standard 
straight-line press unloaders. It has a rubber suction cup on the end of an ad- 
justable rod. Designed to handle sheet metal parts in stamping presses as well 
as parts in plastic molding machines, unit operates on 45-psi line pressure. Ad- 
justable rod is pivot-mounted and is advanced and retracted by an air cylin- 
der control—Press Automation Systems, Inc, 25418 Ryan Rd, Centerline, Mich 
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Durant Coil Cradle Has Three 
Power Rolls, Two Idler Rolls 


Model 1010 coil cradle has been re- 
designed and now features three 
power-driven rolls plus two idling 
rolls to give complete support to 
coils of all diameters. In addition, 
unit has two centralizing plates so 
that the material is always in a 
direct line with the power press and 
roll feed, making it unnecessary to 
move cradle for aligning material. 
Loading ramp is supplied with each 
cradle. 

Patented off-on switch makes a | 
positive electrical connection for op- 
erating the driving rolls when mate- 
rial is required by the punchpress. 
Cradle can be equipped with a stock 
oilr and pinch-roll attachment if 
desired. 

Durant Tool Supply Co, 1-15 Thur- 
bers Ave, Providence 5, RI 


Lathe Clutch Accessory Speeds 
Production, Acts as Safety Device 


Up to 30% greater lathe production 
is said to be possible by the addition 
of this new clutch accessory. Manu- 
facturer states that unit steps up 
production by eliminating the time 
formerly lost in waiting for the lathe 
spindle to stop and, at the same time, 
by speeding up tapping and reaming 
operations. By eliminating the need 
for reaching across the machine in 
order to stop or start it, the unit also 
acts as a safety device. It is easily 
installed on all makes of lathes. 

Olds Machine Works, 5941 Dizie 
Highway, Saginaw, Mich 
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2/3 cut in gaging time 


helped prove how 23 more Kodak Contour Projectors 
would return their cost inside 12 months 


A leading manufacturer of air- 
craft components recently pur- 
chased 23 Kodak Contour Pro- 
jectors when cost studies showed 
the machines would pay for them- 
selves in 12 months. 

The studies were based on the 
time and labor saved by Kodak 
Contour Projectors in inspection 
of parts like the pressure control 
valve body pictured above. 

This component has 12 linear 
and 8 angular dimensions to be 
checked—all inside a blind hole. 
With a Kodak Contour Projec- 
tor, Model 30, inspection of 25 
pieces takes just 344 hours. For- 
merly, the same job took 10 hours 


and was less accurate. Hundreds 
of manufacturers across the coun- 
try have had similar experiences 
with all sorts of complex parts, 
large and small. 

Whether your problem in- 
volves receiving, production, or 
final inspection, there’s a Kodak 
Contour Projector to do the job 
quickly, accurately, and at low 
cost. To learn more about how 
optical gaging can work for you, 
send for your copy of the free 
booklet “Projection Gaging with 
Kodak Contour Projectors,” or 
write for the name of the repre- 
sentative in your area. No obliga- 
tion, of course. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


Apparatus and Optical Division . 


the KODAK CONTOUR PROJECTOR 
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2. Part of the receiving inspection department 
of the aircraft components plant. Model 30 
Contour Projector is at the left. Operctors 
work comfortably in normal lighting. 


3. Close-up of Model 30 shows tracer fixture 
and pantagraph. The tracer fixture follows the 
contours of the hole and translates them into an 
image on the screen for accurate gaging. 


4. In another application, a Kodak Contour 
Projector, Model 4, is used with a jeweler's 
lathe, which enables the operator to grind the 
radii on a servo mechanism piston to a toler- 
ance of .0005” by watching the magnified 


image during grinding. 
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End Mill Cutter Design Prevents 
Deflection When Cutting Titanium 


Controlled-Penetration end mill is 
said to provide exceptional accuracy 
and long life for cutting tough, hard- 
to-machine materials such as titani- 
um, stainless steel, and similar al- 
loys. The grooves ground across the 
flutes of this new cutter produce 
small ridges or lobes of material di- 
rectly in the path of each tooth. This 
facilitates the penetration of the cut- 
ting edges into the material, elim- 
inating the deflection which occurs 
when teeth take non-uniform cuts. 
This recent Goss & DeLeeuw devel- Tool is available in sizes from % to 
opment has already received uni- 1% in. in the long flute type. 

versal acclaim as an outstanding DoAll Co, 2545 N Laurel Ave, Des 
achievement. Plaines, Ill 


In speed, ease of tooling and pre- 
cision finishing, the “1-2-3” chucker 
provides engineering advantages 
which result in vastly greater production 
at a fraction of parts’ costs by other 
methods. 


Easy, fast change-over from job to job 
makes this machine ideal for short-run re- 
quirements. Sturdy construction, power 
and speed make its advantages also ap- 
parent on long runs. 


"1-2-3" means ability to handle 
work requiring machining opera- 
tions on one, two or three ends si- 
multaneously or in sequence — a 
method exclusive with Goss & 
DeLeeuw and offered on this ma- 
chine. 





Air Gage Comparator Works On 
Back-Pressure Circuit Principle 


iat ed ve Model L gage works on the proven 
ustra iterature avoilabie s . . . . 
promptly on request. Send back-pressure circuit principle. Unit 
samples of your work for time consists of a filter, pressure reg- 








and cost estimates. . 
ulator, pressure gage, an adjustable 


restriction unit, and a gaging indi- 
cator. Indicater has adjustable limit 
pointers and linear scale. The pres- 
sure regulator and restriction unit 
are located at back of stand. 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. Unit is equipped with steel 


chrome-plated, and tungsten carbide 
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HAT’S COOKING ON DIE SETS “7 


The egg you've laid, brother, if the job isn’t right. 

Whether you're the tool engineer or the diemaker, once the die’s in the 
line it has to produce or you've had it. And today it has to produce hundreds 
of thousands, even millions, of parts to pay for itself. 

Obviously the die set is no place to cut corners. It's not only the heart of 
the die but frequently it’s the least expensive part of the die anyway. A 
few dollars saved here won't go very far spread out over the life of the die, 
and it can prove costly. 

Making quality die sets is our business. Quality means precision and 
stamina: 

OFFICES IN PRINCIPAL INDUSTRIAL CENTERS Precision for fast, accurate diemaking and lasting production 
accuracy. 
Stamina to assure long, trouble-free operation in the line. 

For your convenience, Detroit Die Set stocks over 2000 standard die 
sets. Our new catalog covers them all, plus details on specials, too. Ask for 
your copy on your company letterhead today. 


2895 WEST GRAND BOULEVARD © DETROIT 2, MICH, 





Why MICROHONING 


The carbon steel, stainless steel, alloy steel and non-ferrous tubes manvu- 
factured by the Tube Reducing Corporation are used on applications that 
require high strength, uniform wall thickness and surfaces free of pits, 
scratches or other imperfections. 

In processing its tubes, Tube Reducing uses Microhoning, either to pre- 
pare the tubing for its exclusive “Rockrite” process, or to generate 
functional characteristics in finished tubing. 


As a preparatory operation—which produces a round, straight bore and 
a clean-cut, cross-hatch surface pattern—Microhoning helps to improve 
the results of “Rockriting."”” The Microhoned surface slides easily over the 
“rocking” mandrel and compresses to a smooth, flaw-free surface that 
passes the most rigid inspection and tests. 

Other "Rockrite” tubes, used in such applications as hydraulic cylinders, are 
‘Microhoned after “rocking” to generate final bore size and geometric 
accuracy. 


The principles and application of Microhoning are explained in a 30-minute, 
16mm, sound movie, “Progress in Precision”... available at your request. 


in time for 
_(date). 


[] Please send me 
ON 

[_] Please have a Micromatic Field Engineer call. 

[_] Please send Microhoning literature and case histories. 


“Progress in Precision” 
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gaging plugs which are said to clean 
work as gaging is performed. In 
operation, two-master calibration is 
employed. Graduated scale on the 
indicator is calibrated by min and 
max masters. It is claimed that, in 
this way, the operator, reading di- 
rectly from the scale graduations, 
notes the size of the workpiece. Com- 
plete line of adapters and accessories 
is available. 

Freeland Gauge Co, 9940 Freeland 
Ave, Detroit 27, Mich 


End Mill Driver Has Provision 
For Offsetting Tool 


End mill driver has provision for 
offset positioning which produces an 
orbital motion of the cutting tool. 
This motion permits one-pass cutting 
of keyways with undersize end 
mills and partially eliminates the 
need for speciai diameter sizes, The 
orbital motion has the same speed 
as spindle. 

Unit also has a 4-to-1 speed ratio 
between the spindle and the cutter. 
This enables driver to do work while 
machine loafs. Driver will accommo- 
date end mill shank sizes from % to 
1 in.; eccentric micrometer position- 
ing ranges from 0 to 0.062 in. off cen- 
ter. 

Portage Double-Quick, 
Sweitzer Ave, Akron 11, Ohio 


Inc, 1026 


Truck Handles Heavy Odd-Shaped 
Or Extra-Long Loads 


Designed for handling odd-shaped 
or extra-long loads, Model L-15 low- 
lift platform truck has 20,000-lb ca- 
pacity, and is available with either 
electric or gasoline-electric power, 
has 2-wheel drive, and all-wheel 
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steering. To meet load demands, 
center sill construction is used with 
all major units attached directly to 
the heavily reinforced alloy steel 
bars which form the sills. 

Other specifications: weight, with- 
out power, 9750 lb; travel speeds, 5 
to 6 mph without load, 4 to 5 mph 
with full load; lift, 3 sec without 
load, 4 sec with full load. 

Elwell-Parker Electric Co, 4205 St 
Clair Ave, Cleveland 15, Ohio 


Rindis Filing Machine Requires 
No Coolant or Abrasives 


Rindis filing machine, made in Eng- 
land, is designed for filing, trimming, 
and deburring a wide variety of 
smal] components such as moldings, 
pressings, castings, metal and wood- 
en patterns, laminations, and welded 
joints—any type of work which 
should not be done on a tool grind- 
ing machine. Disks and rings with 
different tooth patterns are provided 
for use at different speeds and on 
different materials. Disks cut with- 
out heat, and need no coolant or 
abrasive. Unit has a %-hp motor 
and a tiltable 12% x 4%-in. table. 

Distributed by Newage Industries, 
Inc, Jenkintown, Penna 


Polyethylene mold release, Poly- 
Lease 77, for use in production of 
plastic and rubber-molded products 
is available in aerosol] form. When 
sprayed on hot or cold mold cav- 
ities or other objects, a smooth, rela- 
tively hard film forms quickly on 
surface, providing efficient release. 
Allied Chemical 4 Dye Corp, Barrett 
Div, 40 Rector St, New York 6, NY 


C-clamp features a ratchet screw 
that instantly positions clamp screw 
and releases it with a trigger action. 
Alloy steel construction gives added 
strength and permits a throat depth 
of up to 6 in. Screw, handle, and 
swivel are copper plated for protec- 
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Microhoning is used by the Tube Reducing Corporation in processing many 
types of tubing that range up to 18 feet long and 9/2 inches in diameter. 
The tubes are Microhoned on a horizontal Hydrohoner equipped with a 
hydraulic clamping fixture that is easily adjusted to handle tubes of 
various sizes. 


Microhoning tools have long abrasive sticks which cannot follow irregu- 
larities in the bore. The abrasive action removes high spots while gener- 
ating required surface characteristics and accurate geometry. A universal 
joint, connecting the tool body to the drive shaft, eliminates any tendency 
of abrasive action to change the bore location. 

Typical processing of “Rockrite” tubes: To remove scale and deep 
scratches .. . hot rolled, pierced billets are first bored. Then, the bores are 
Microhoned—stock removal rate is .015 inch from a 42-inch diameter 
x 128-inch length in less than 30 minutes. The Microhoning operation 
generates accurate, round, straight surfaces with the required finishes of 
20 to 30 microinches r. m. s. 


Send coupon for complete information. 


Learn how Microhoning will give efficient stock removal, 
closer tolerances, accurate alignment and functional surfaces. 


(1 Please have a Micromatic Field Engineer call. 
([] Please send Micromatic literature and case histories. 
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PRODUCTION 
RUNS 


You can rely on it... WE LOOK 
AT ALL THREE—then deter- 
mine the best method for fast, 
efficient, low-cost service. Let 
us quote on your next Stamp- 
ings job. 


Our ability to use the best of 
three stamping techniques, 
each our own exclusive de- 
velopment, assures lowest 
possible cost on any quantity 
—one to a million or more. 


NO DIES! Our machine cut method, 
applying custom-built slitters, cutters, 
saws, files and stock punches—PLUS spe- 
cial techniques and skills—produce these 
small quantities at very low cost. 


TEMPORARY LOW-COST 
TOOLING! To produce something more 
than a few, but less than high production 
quantities, our simple contour dies—PLUS 
special purpose presses—keep costs low. 


MODEST DIE CHARGES on larger 
quantities! Here is where our regular 
production toolings apply to advantage 
...to deliver high quantity Stampings, 
and at lowest possible unit cost. 


(ae MS ea 
‘hem * em 
| 


‘ 
is 
SHORT RUN 





TOOL AND LABOR 


—- 


cost oF 








© LAMINATED 


NUMBER OF PIECES 











| 


Free 12-page booklet shows how to 
save on stampings...write for it. 


STAMPINGS 
DIVISION 


“One Piece or a Million” 
3107 Union Street 
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tion against welding spatter and 
rust-proofed with baked enamel 
finish. 

Grand Specialties Co, 3101 W Grand 
Ave, Chicago 22, Iil 


Cap nuts provide improved means of 
covering exposed bolt ends of vary- 
ing lengths. These die-cast zinc al- 
loy “high series” nuts provide up to 
50% greater thread depth, and are 
available in range of hex sizes from 
5/16 to % in. Class 2 threads, NC or 
NF, are tapped square with the face 
and counterbored. 

Gries Reproducer Corp, 125 Beech- 
wood Ave, New Rochelle, NY 


Cutting-torch tip cleaners are sol- 
dered to a metal top and are 2% in. 
long—long enough to go all the way 
through tip. A complete set of 12 
includes sizes from 48 through 75, 
and is sold, in a plastic container, at 
$4.80. 
Easy Tip, Box 689, Columbia, Mo 


High-strength nut, Kaylock H 20, de- 
signed to develop the full strength 
of 180,000-psi high-tensile bolts, is a 
12-point, self-locking nut suitable for 
use in temperatures up to 550 F. 
Nuts are available in sizes %4-28 
through %-20. 

Kaynar Co, Box 2001 Terminal An- 
nex, Los Angeles 54, Calif 


Control valves for controlling large 
brakes and clutches are of instant- 
action poppet type. Designated Hi- 
Speed Inline valves, they are offered 
with integral Valvair PC solenoid 
pilots or for remote pilot operation, 





“Oh, it's not so much a spite fence as pro 
tective—he claims the lift-truck men were out 








O COMPANY, INC. O 


Glenbrook, Conn. to skin him.” 
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“This used to take hours... 


now the whole gearcase comes off in minutes!” Quite an accomplish. 
ment for an enclosed eccentric press. Too often the advantages of the enclosed 
design are gained by sacrificing the accessibility of the open design. Not so 
with Bliss, however: Bliss engineers count practical maintenance a design 


“must”—any new design that comes off the boards at Bliss keeps the mainte- 


nance man in mind. 
Which is one more reason why industry agrees, “Bliss is more than a name 
o+-it’s a guarantee,” 


E.W. BLISS COMPANY : Canton, Ohio 
100 years of making metal work for mankind 


‘ ‘ 


PRESSES + ROLLING MILLS ¢ MILL ROLLS + DIE SETS + CAN MACHINERY ¢ ORDNANCE 





Stick to standards and save 


BAKER 


AUTOMATION 


Best in the long run 
Practical in the short run 


You can save on engineering and manu- 
facturing costs by building your special 
machines the same way Baker does — 
out of Baker’s standard components. 
Build with standard hydraulic slides 
and power units . . . one of the Baker 
Basic models will fit 9 out of 10 appli- 
cations. You save, and you actually 


get a better machine from Baker de- 


sign-tested components. 


eeeeereeeseee* CHECK AND MAIL FOR DATA Se eeeeeeescsceccsese 


NE 
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STATE 


BAKER BROTHERS, INC. 

Dept. AM-757, Toledo 10, Ohio 

Send me prices and comprehensive 

2-page data-spec-dimension sheets on 

these standard Baker components... 
BAKER BASIC HYDRAULIC SLIDES 


CAPACITY 
HP MAX. 


CHECK 
MERE 


( 


WIDTH 
Or -waYys 


) ll 

) 12 

) 18 

) 18 ~ 

) 20 ‘ 

) Drive box for above slide 

) Porta-Pak hydraulic power unit 
) Standard index, tables 


( 
( 
( 
( 
( 
{ 
( 
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in both 2 and 3-way types, NO or 
NC. Working pressures range from 
10 to 200 psi, in 1, 1%, and 1%-in.- 
NPT sizes; also available in % to 
l-in.-NPT sizes with standard Speed 
King solenoid pilots. 

Valvair Corp, 454 Morgan Ave, 
Akron 11, Ohio 


Tote box, designated Miracle, auto- 
matically pops open for use and 
pulls flat for storage. Double-walled, 
corrugated, one-piece box can re- 
portedly be collapsed 100 or more 
times without wear. Unit is avail- 
able in two sizes: large, 17 x 13 x 
14% in. and regular, 15 x 12 x 10 in. 

Paige Co, 114 EB 32nd St, New York 
16, NY 


Titanium and zirconium ingots and 
billets are available in sizes from 
5-in. dia to 20-in. dia. Ingots are 
produced from compacted sponge, 
and are available as pure titanium, 
zirconium, or alloyed with chromi- 
um, manganese, tantalum, columbi- 
um or platinum. 

Oregon Metallurgical Corp, Albany, 
Ore 


Taps for use in cast iron and brass 
are available in sizes from % to % 
in. in coarse pitches, made to stand- 
ard GH3 limits, in taper, plug, and 
bottoming styles. These No. 3037 
taps are said to be superior to stock 
taps when ‘working in cast iron and 
brass materials. 

Union Twist Drill Co, 8 W Card Div, 
Mansfield, Mass 




















Sates 


“You're different from the young men in this 
department, Mr Bates—you're older.” 
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it’s only part 
of the HTM* story... 


A low machinability index of only 
80-90 (B1112 steel= 100) is often reason 
enough to specify HTM for your product. 


But HTM castings don’t stop there. Other “plus” advantages 

are high ultimate strength . . . resistance to wear under heavy loads 

and at high speeds . . . excellent non-seizing properties. In addition, they 
can be air or liquid quenched . . . can be smooth finished. 


Don’t overlook the many advantages of HTM metal. It can increase the 
performance and saleability of your product. 


NATIONAL “ssi: CASTINGS COMPANY 
Established 1868 + Cleveland 6, Ohio 


The nation’s largest independent producer of malleable and pearlitic malleable 


*Hi-Tensile (Heat-Treated) Malleable | **HTM-228 metal, liquid quenched, x2000, etched 
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Because Precision Depends on 


the Measuring System .... 


SPECIFY PRATT & WHITNEY JIG BORER END 
MEASURES AND INSIDE MICROMETERS 


, 


Jig borers using the “End Measure” system of locating 
can only be as accurate as the measuring instruments they 
use. So, to protect your investment in jig boring precision, 
insist on the best in measurement . .. Pratt & Whitney End 
Measures and Inside Micrometers. Made from selected 
gage steels, hardened, seasoned and finished in our stand- 
ard temperature room, they are your assurance of depend- 
able precision that can help you eliminate scrap losses, in- 
crease productive efficiency and up-grade product quality 
and acceptability. 


Send now for your copy of Circular 611. 
Pratt & Whitney Company, Inc. 
11 Charter Oak Boulevard, West Hartford, Conn. 
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MACHINE TOOLS + GAGES + CUTTING TOOLS 








BEAT—ON HIS OWN TIME 


Has the company any say in whether 
a worker takes on a part-time job at 
night? If his daytime performance is 
satisfactory, can there be any legiti- 
mate complaint? 


Ep’s REASON for bawling Hanson out 
is because he reports for work “so 
dead tired.” If that is a statement of 
fact, not a figment of Ed’s imagina- 
tion, he has good reason to remon- 
strate with Hanson. Employment is 
a contract and every employee has 
a moral responsibility to his em 
ployer and vice versa. An employer 
cannot legally prevent an employee 
from, say, drinking to excess in his 
time off, but he can legally refus2 
to have him in the works if he ig 
not sober the following morning. An 
employee is under contract to pre- 
sent himself at his place of employ- 
ment, sober and fit for work. 

If he is obviously unfit at work, 
through no fault of his own, his fore- 
man is expected to spot that and 
have his state of health inquired 
into. It is then the works doc- 
tor’s job to have him sent home by 
notifying his foreman to that ef- 
fect, if he, the doctor, is also satisfied 
the man is unfit to discharge his du- 
ties. That is the usual procedure in 
well ordered, modern factories. In 
like manner, if a given man works 
to excess beyond physical endurance 
at a spare-time occupation, whether 
or not to augment his main bread- 


“This previous experience with machines you 
claim to have had—what were they, slot and 
pinball?” 











winning earnings, his employer is 
within his rights in refusing to have 
him in the works if he is obviously 
unfit physically. 

This is not a plea to prohibit an 
employee from having a spare-time 
job. It is a plea for moderation. I’ve 
seen so many start off with a modest 
eight to ten hours per week of spare- 
time work, finish up, done up, work- 
ing from thirty to forty hours. If 
spare-time work is held to a reason- 
able minimum, I am all for it. A 
great many men are unable to fill in 
their off-time hours to their own sat- 
isfaction, and if a spare-time job is 
available they are the happier for it, 
more so, if it provides the change we 
all need, away from our normal em- 


ployment. It really should make no | 


difference whether the spare-time 


work is a voluntary hobby or a paid | 


job, but it does. If a hobby, the man 
works at it with creative joy. If a 


paid job, sooner or later the money | 


bug takes possession and it, not the 


man, dictates the number of hours | 


worked per week. 


I think Ed is right in advising Han- 
son on the matter of spare-time | 
work. If his advice does no good, it | 


certainly will do Hanson no harm. 
I don’t think Ed should keep at 
Hanson indefinitely. If his efforts are 
not successful, and if he is genuine- 
ly satisfied that Hanson is burning 
himself up with overwork, redress 
is at hand. Let him call in the fac- 
tory doctor. That would lift the 
whole matter to a higher plane, med- 
ically, and take the burden of sole 
responsibility from Ed’s shoulders. 
Ed seems to overlook two factors, 
one dangerous, that have a direct 


bearing on the case. They are im- | 


portant and strengthen Ed’s argu- 
ment immensely. Apart from the 


possibility of low-grade or spoiled | 


work which might reasonably be ex- 
pected from a dead-tired man, there 
is the certainty that a man in such 
poor shape will be no speed mer- 
chant. Bearing that factor in mind, 
there could be much production loss 
to the company before the anticipat- 
ed spoiled work could bring nega- 
tive relief to Ed. It may be, of course, 
that Ed is well aware of low pro- 
duction from Hanson and is awaiting 
the expected fait accompli before 
showing him out. 

Al keeps harping on “If he can 
keep up his work” “If he can keep 
up the pace.” Too many “ifs” to be 
convincing. I’ve never met the dead- 
tired man who could consistently 
keep up the pace. Additionally, a 
dead-tired man moving about high- 
speed machinery is a menace to him- 


(Continued on page 210) 




















































Because Precision Locating is 
Only Half the Job... 


CHOOSE PRATT & WHITNEY JIG BORING 
TOOLS, REAMERS AND STUB GAGES 


While accurate positioning is an essential part of precision 
jig boring, it’s only half the job. Equally important is the 
ability to transfer the inherent accuracy of the machine to 
the workpiece . . . and to a great degree, this depends on 
the cutting tools you choose. Help your jig borer deliver 
its high-precision potential . . . choose Pratt & Whitney 
Boring Tools, End Mill Reamers and Stub Gages. De- 
signed and produced by people who know jig borers and 
jig boring, they have everything it takes to put precision 
to work for you more efficiently and economically. 


Send now for your copy of Circular 611. 
Pratt & Whitney Company, Inc. 
11 Charter Oak Boulevard, West Hartford, Conn. 
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MILLING CUTTERS © CUT-OFF BLADES © END MILLS © KELLER CUTTERS © KELLERFLEX BURS.,. 
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OLIVER TEMPLATE TOOL BIT GRINDER 


Precision Duplication 





in |ONE| operation 


tool holder is a twice size replica of the tool being 


That’s right! The Oliver Template Tool Bit 
Grinder sharpens single point tungsten carbide, 
high speed and stellite turning tools . . . dupli- 
cating exactly all original flats and radii every time 
in one simple, efficient 


the tool is ground 


grinding operation. 


How is it done? Well, as you can see from the 
drawing above the answer lies in “template control.” 


The template at the top of the specially designed 


ground. The tool, securely held at mid-point in the 
holder, contacts the wheel and is ground until the 
template touches the template stop. In this manner, 
the tool is ground to the exact profile of the tem- 
plate. The entire operation is performed in seconds, 
easily, accurately on one machine . . . a machine 
that pays for itself by reducing your tool inventory 
and eliminating lost production time and tool 


breakage. 

















_ 


The Oliver Template Tool Bit Grinder has a 20” wheel that 
grinds turning tools up to 1}4” wide by 134" high, from 0° to 
20° clearance . . . and to any predetermined contour or angle. 
The unit is self-contained in that it performs the complete 
grinding operation as well as template production. All wor ing 
surfaces are hardened and ground steel and surfaced wit 
tungsten-carbide where necessary to assure long life. A unique 
feature of the unit is the tool holder which permits an even, 
easily controlled tool pressure against the dom It’s an iron 
frame—supported at its lower end by a ball and socket joint 
with a template at the upper end giving the operator a 2 to 1 
leverage. 


More OLIVER of ADRIAN Tool! Grinding Equipment 





Outstanding among the Oliver Tool Bit Grinders’ many ad- 
vantages is ease of operation. Positive “template control” 
assures duplication of the tool shape in relation to the shank 
making all tools of a kind exactly alike. A clearance setting 
gauge determines the correct amount of metal to be removed. 
A plentiful supply of water, both through the wheel and on 
the tool, insures against overheating. The Oliver 20’ Template 
Grinder will remove metal . . . both high speed and tungsten- 
carbide . . . at a speed unmatched by any other single point 
tool bit grinder currently on the market. 
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ACE TOOL and 
CUTTER GRINDER 


Universal—grinds 
milling cutters, other 


DIE MAKING 
MACHINE 


Produces dies, gages, 
cams, templates, strip- 


FACE MILL 
GRINDER 


Completely automatic. 
A machine tool designed 


No. 510 DRILL 
POINTER 


Semi-automatic. For 
drills 44” to 3” in dia- 


DRILL POINT 
THINNER 


For low cost reclaim- 
ing of drills. Corrects 








per plates, etc. at 
greatly reduced costs. 
5 designs in 2 types. 


cutting tools. Espe- 
cially suited to grind- 
ing tungsten carbide. 





Just check the coupon for literature on the OLIVER of 
ADRIAN machine you are interested in. Send it today to 


OLIVER .| ADRIAN 


OLIVER INSTRUMENT COMPANY 


1414 E. Maumee St. * Adrian, Michigan 


pam aay 1] (fe | 


for accurate grinding. 
Wheel dressed with 
every stroke. 





off-center and _  too- 
thick webs and out- 
of-index cutting edges. 


meter. No. 21 bench 
models available for 
size 4" and smaller. 


[] Die Making Machine 

(] Drill Point Thinner 

[_] Template Tool Bit 
Grinder 


Drill Pointer 

Face Mill Grinder 
“Ace” Universal Tool 
and Cutter Grinder 
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self and to others. With all our safe- 
ty precautions in the modern factory, 
few are foolproof. To preserve a 
clean slate in the matter of injury, 
operators must have all their wits 
about them, rather difficult if one is 
dead-tired. On both counts, Al could 
justifiably get rid of Hanson before 
he “ruins a big piece of work.” 

A company has neither the right 
nor the responsibility to look after 
its employees during off hours. If 
the men in the factory want mother- 
ing and make their desire known to 
the employers, that would give the 
firm the right to look after them out 
of working hours, but the company 
would have no responsibility in the 
matter. I think it is desirable that 
the company should interest itself 
in the general health of its employ- 
ees at all times but that does not 
include activities during leisure time. 
In the matter of health, the works 
doctor might take exception to cer- 
tain off-time activities and advise 
against them, but neither he nor the 
company can alter matters without 
the consent of the workers con- 
cerned. 

C D Mackinnon 
Lanark, Scotland 


THERE ARE NOT too many jobs in in- 
dustry that will permit the holding 
of a supplementary job. Hours and 
human energy are factors that will 
militate against such an agreement. 
However, in the case of the worker 
who finds himself in the position of 
needing extra cash for meeting fi- 
nancial difficulties, the company 
might do well to check into the 
exact nature of the trouble and, if 
t seems reasonable, make some sort 
of offer to help the man. A good 
worker should not be left to get into 
trouble on his main bread-winning 
job because of the extra cash he 
feels he must earn on his time off. 

The only reasonable answer to 
the problem of a worker holding 
two jobs is that if his efforts on 
his main job, including attendance 
and punctuality, are not affected, 
there is no reason to deny him the 
right to make the extra on a part- 
time job at night with another com- 
pany. 

In the case of the worker who 
does not engage in part-time off- 
hour work, but gets himself beat on 
his own time through his peccadillos 
as a barfly, the company is justified 
in warning the man that such doings 
are out of order. If he persists in 
wearing himself out at night making 
the rounds of taprooms, and his 
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work falls off or is defective, then 
stronger disciplinary measures are 
in order. The only reasonable action, 
if the offender’s work gets too bad, 
and he has been previously warned 
to mend his ways, is discharge. 

The key to the whole problem of 
whether the company has the right 
or responsibility to look after its 
employees during their off hours 
devolves on how the off-hour activi- 
ties affect the regular job. I believe 
that the company does not have the 
right to enter into a man’s private 
affairs any further than they affect 
his on-the-job time. The worker is 
being paid for a day’s work; it is 
only proper that he be in condition 
to do that work efficiently. To that 
extent, the regular employer can 
demand that his employees keep 
their personal proclivities and off- 
hour activities in proper perspective. 

As a general statement, I believe 
an employee has a right to govern 
his private life. He may drive his car 
recklessly or get drunk. These oc- 
currences may concern the public 
authorities but they are none of the 
employer’s business unless the mis- 
conduct affects the employee’s work. 
Then the power to discipline should 
be the right of the employer. The 
employer should have authority to 
issue and enforce rules governing 
the conduct of his employees. Such 
rules should be reasonable in nature 
and appropriate to the business of 
the employer and the work relation- 
ship. 

A rule prohibiting all outside em- 
ployment, so inclusive, let us say, 
as to forbid an employee working 
an hour or two as a relief clerk in 








“So... when | answered the $85,000 ques- 
tion, he asked me if | wanted to go for 
$100,000.” 








(Advertisement) 


... AND FOR YOUR 
THREAD-INSPECTION 

JOBS BEST HANDLED BY 
P&W CONVENTIONAL GAGES... 


“GO” and “NOT GO” RING GAGES 


provide a functional check at 
maximum metal limit and a pitch 
diameter check at minimum metal limit. 


RING-SNAP LIMIT THREAD GAGES 


provide a functional check with a “Go” 
ring at maximum metal limit and an actual 
pitch diameter check at minimum metal 
limit with single-rib radius rolls 

of best wire size. 


ROLL THREAD SNAP GAGES 


provide a functional check with multiple-rib 
“Go” rolls at maximum metal limit and a 
pitch diameter check at minimum metal 
limit with 2-rib “Not Go” rolls. 
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CHECK CLASS 3 and 3A THREADS on a Production Basis 


WITH A P&W TRI-ROLL THREAD COMPARATOR 


GAGE BLOCKS .. 


- QUICKLY, 


DEPENDABLY AND ACCURATELY 


Here for the first time is a production gage that 
duplicates the precise 3-wire thread measurement 
method. Equipped with single-rib rolls, the P&W 
Tri-Roll Thread Comparator provides this critical 
check at actual pitch diameter which is essential 
in producing threads to meet Class 3 and 3A 
standards. Equipped with interchangeable full- 
length rolls, it also provides a complete functional 
check ... detecting “drunken lead” and deviations 
in lead, roundness, angle, and pitch diameter. 


+» CONVENTIONAL GAGES ... SUPERMICROMETERS... 


STANDARD MEASURING MACHINES. . 


Today, a greater demand is placed on you for 
higher precision. A fast-growing percentage of 
threads must now be produced to meet Class 3 and 
3A standards. Be sure your quality control meth- 
ods are geared to keep pace with this growing 
demand .. . efficiently and profitably. Write now 
for complete information on P&W Tri-Roll Thread 
Comparators. 

Pratt & Whitney Company, Incorporated, 

11 Charter Oak Boulevard, West Hartford, Conn. 


+ COMPARATORS... 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS 


GAGES « CUTTING TOOLS 





AUTOMATION ANO CONTINUOUS GAGES 





Get off-the-shelf delivery on 


i 


ALABAMA—Birmingham 
Hinkle Supply Co., Inc. —Phone: 4-4541 


CALIFORNIA—Los Angeles 
Meyer Sheet Metal Machinery Co 
VAn Dyke 1477 


San Francisco 
Harron, Rickard & McCone Co 
ATwater 2-2202 


INDIANA—Indianapolis 
E. L. Humston & Co.—WAinut 5-9691 


1O0W A—Bonaparte 


Corry’s Machine & Tool Co.—Phone: 112 


KANSAS— Wichita 
Elifeidt Machinery & Supply Co 
AMherst 7-9773 


MASSACHUSETTS— 
Cambridge 
Austin-Hastings Co., Inc. Kirkland 7-4480 


MICHIGAN— Detroit 
United Saw & Tool Co.—TRinity 2-0246 


MINNESOTA—Minneapolis 
Minnesota Steel Sup. Co.—ATiantic 6273 


MISSOURI—Kansas City 
Ellfeidt Machinery & Supply Co. 
Victor 2-5494 


NEW YORK—New York 
Federal Machinery Co.—CAnal 6-3022 
H. Weiss & Co.—CAnal 6-4256 


NORTH CAROLINA— 
Greensboro 
Armentrout Mchry. Co.—Phone: 4-8218 


OnH10—Cincinnati 
Cincinnati Mchry. Co., Inc. TRinity 1-0853 


OKLAHOMA—Oklahoma City 
Marshall Supply & Equipment Co. 
REgent 9-0636 


Tulsa 
Marshall Supply & Equipment Co 
LUther 4-5275 


OREGON—Portland 
Pacific Metal Co.—CApitol 7-693 


PENNSYLVANIA— 
Philadelphia 
Milton Equipment Co.—WAlinut 2-1734 


TENNESSEE—Nashville 
Pearl Equipment Co.—CHapel 2-5476 


TEXAS—Dallas 
Briggs-Weaver Machinery Co. 
LAkeside 8-0311 


Fort Worth 
Briggs- Weaver Machinery Co. 
EDison 6-5621 


Houston 
Mehl Mchry., Inc. —FAirfax 3-13i3 
Wessendorff, Nelms & Co.—CApitol 7-8181 


WASHINGTON—Seattle 
Pacific Metal Co —MAin 6925 


WISCONSIN—Eau Claire 
Production Equip. Co.—TEmple 2-3483 


Milwaukee 
F. W. Burns Mchry. Co 
Production Equip. Co 


FRanklin 4-1540 
GReenfield 6-5075 


*Induction hardening is a special, high- 
frequency process used to harden the 
wear surfaces of CHICAGO dies. Field re- 
ports on CHICAGO induction hardened 
dies show up to ten times longer life than 
conventional press brake dies 


CHICAGO” 


Induction Hardened” 


PRESS BRAKE DIES 











rd 


Dealers Offer 
Stock Deliveries 








This country-wide organization of 
local dealers offers immediate delivery 
on many CHICAGO induction hardened 
press brake dies. These stock dies are 
economical, and the quick delivery 
saves time in tooling. They are avail- 
able in any length from 4 to 12 feet 
in increments of 2 feet. 

Stock dies are used for a surpris- 
ingly large variety of bending opera- 
tions. And, with CuicaGo induction 
hardened dies you get bonus perform- 
ance and increased die life at no extra 
cost. Remember, these dies can be 
used in any make or size of standard 
press brake. 

On your needs for press brake dies, 
call your nearest dealer listed here. 
With Bulletin D-455 you can order 
by number. Ask for copy. 


| 
| 


a store during Christmas, might be 
called unreasonable. However, out- 
side employment should be forbid- 
den where it has proven that as a 
result, the quanity and quality of the 
employee’s work has deteriorated, 
or that outside work caused frequent 
absence or tardiness and was there- 
fore a disadvantage to the principal 
employer. 
Harry Kaufman 
Philadelphia, Penna 


ONE BEAUTIFUL thing about our na- 
tional economy is its foundation— 
free enterprise. A man can do what 
he wants to providing he doesn’t 
interfere with the rights and com- 
forts of his fellow citizens. The ques- 
tion as to what determines the vi- 
olation of these rights and comforts 
is one which is profound in its con- 
cept. 

Here we have Hanson who has a 
good job and is earning sufficient 
money to provide his family with the 
necessities of life, and to enable him 
to salt a little away for the future, 
and yet he isn’t satisfied. Something 
in his peculiar makeup—let us call 
it dollarmania—decrees that he 
could devote his spare time to earn- 
ing more money. Unbeknown to his 
boss he arranges to work for an- 
other firm. His regular employer 
has been good to him throughout his 
years of employment and pays the 
man the very best of wages. He could 
just as well put the extra time he 
devotes to the other job by working 
for his regular employer but is 
prevented from doing so by the law 
regulating the limitation of hours. 
If he works more than the legal 
time his employer would have to 


Press Brake Dies 


P 
Press Brakes + Straight-Side-Type Presses 





re 
on 


DREIS & KRUMP 


MANUFACTURING CO. 


7434 South Loomis Boulevard, Chicago 36, lilinois 


Hand and Power Bending Brakes + Special Metal-Forming Machines 


| 


| 

| “Let's look for the Warner file methodically 
- «+ + one step at a fime. First . . . what did 
you do with the file cabinet?” 
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pay him time-and-a-half and this he 
couldn’t do or he would soon go out 
of business. The next out for him is 
to get him a job with another outfit. 

I cannot see where the difference 
is in having an employer forced to 
pay time-and-a-half for all hours 
over 40 a week and letting a worker 
make a hog of himself, financially, 
by working as many hours as he can 
physically squeeze in. I trust that I 
may not be misunderstood. I have 
been an employee and recognize the 
protection which he should have so 
as to be saved from the greed of the 
selfish employer but I can’t see why 
one element of the production team 
should be allowed to get off Scot- 
free and another restricted in his ac- 
tivities. 

The reason why this limitation was 
placed upon the employer was to 
preserve the health of the worker 
and to distribute the work more 
equably among the workers. Now, 
lest I be misunderstood, let me say 
that I am unequivocally in favor of 
man’s liberty and am not in favor of 
any legal string as to his freedom so 
long as these liberties do not infringe 
upon the rights and comforts of 
others. If the individual hasn’t the 
moral courage to suppress his greedy 
desires than an outside restriction 
should hold him in check. 

As for the rights of the employer 
to dictate to the worker where and 
how he should spend his free time 
while not at the plant it is up to him 
to establish his own individual pol- 
icy at his own peril. So long as Han- 
son can maintain his pace it appears 








Same paint applied by the DeVilbiss Hot- 
Spray method provides much heavier cover- 
age, as is shown on the glass panel on 
the right. 


Paint applied to its maximum film thick- 
ness by the usual spray method (cold) 
looks like this in front of a spotlight. Note 
coverage. 


Demonstration on glass 
proves DeVilbiss Hot Spray 


that it is entirely up to him to do 

as he chooses and if the employer 

doesn’t like it he can tie a can to his 
tail and let him go. 

J Homewood 

Laguna Beach, Calif 





Now, using a DeVilbiss Paint Heater, one coat sprayed hot gen- 
erally covers better than two or more cold-sprayed coats! More 
paint reaches a surface and stays there. Thinning paint with heat 
permits applications of higher solid-content material for heavier 


coats and greatly reduces overspray. 

This superior finishing method saves up to 50% in material and 

labor costs; may be used on all types of products—from autos, 

furniture, and appliances to military tanks. For facts on how 

much the DeVilbiss Paint Heater can save you, call your 
OPEN FORUM DeVilbiss supplier! The DeVilbiss Company, Toledo 1, Ohio. 
If a factory representative is follow- 
ing up performance of new equip- 
ment in the shop, should he discuss 
it with the front office, or will he get 
a better picture from the actual op- 
erator of the machine? 


FOR BETTER SERVICE, BUY 


DeViLBISS 


ANY TIME you have an outsider dis- 
cussing the features of a new piece 
of equipment, who goes into details 
on its most effective manipulation 
with one of the operators, you’re 
opening the gates for future trouble. 
Not that the information the opera- 
tor receives won’t be valuable to 
him in thoroughly understanding the 


DeVilbiss Hot-Spray system is foolproof; 
adapts to multiple gun hook-ups. Hot 
water from master heater (1) heats paint 
in exchanger (2); heat-jacketed hose as- 
semblies (3) keep paint hot right up to 
the guns, assuring uniform viscosity at 
all times at each gun. 


DEVILBISS HELPS YOU GET THE MOST FROM THE SPRAY METHOD 
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new machine and working it to the 
highest efficiency but, in most cases, 
it gives him a feeling of superiority 
not conducive to the best harmony of 
the shop. He seems to have some- 
thing in his head that he feels he 
can capitalize on and doesn’t lose 
any time in putting on the squeeze 
for more pay. In short, the machin 
ery representative has given him 
some inside dope which he alone 
has. 

In my judgment the foreman and 
the operator should both be in on 
what the specialist has to say about 
the piece of equipment and the most 
effective way in which it should be 
used. Unfortunately new equipmen: 
is purchased at times solely for its 
low cost in comparison with the 
market price of bonafide equipment. 

It is certainly to the advantage of 
the manufacturer to check up with a 
purchaser to see that the equipment 
is functioning satisfactorily; that is 
good advertising. I fee] that a sys- 
tematic check should be held by a 
maker of machinery equipment so 
that no misuse of that equipment 
would accrue through ignorance or 
inability to understand its true ad- 
vantages. 

A case in point came to my at- 
tention some years back when a new 
lathe—a geared-head innovation 
(one of the reliable machines in 
use in those days) was brought in 
the shop and lag-screwed to the 
floor. No checkup was made to see 
if the machine was level and, as a 
consequence, some parts were not 
lubricated as they should have been. 
Obviously there was a breakdown 
and delay in production. Were a 
company representative sent in to 
check up on the proper installation 


| MARINE 
MACHINE WKS 


So that’s why they warned us fo wear our 
safety helmets at all times.” 


214 


this would not have occurred and 
many dollars would have been saved. 
Not only did the user suffer from 
unnecessary expense but the repu- 
tation of the lathe was held in jeop- 
ardy as a consequence of what hap- 
pened, although it was no fault of 
the design. 

I wonder why manufacturers don’t 
make surveys periodically to de- 
termine what the operators’ needs 
are and thereby benefit materially 
by their suggestions. Seems to me 
that there is no better field for 
sound ideas than to acquaint oneself 
with the practical man who uses th2 
equipment day in and day out. 

How is it that this fruitful field 
of potential ideas has not been ex 
ploited? Why hasn’t the money-sav 
ing suggestion system been used to 
call in valuable ideas from the field 
of users? The designer on the board 
has a pretty good idea as to what is 
needed to accomplish a certain thing 
but you don’t make a mistake in 
asking the man in the shop what he 
needs and what he would like to 
have. It is a costly mistake to con- 
fine the suggestions to the interior 
of a plant when the outside presents 
a fertile field for money-saving ideas 
which certainly would augment the 
calculations of the designer. 

Harrison Mitchell 
Topeka, Kans 


THIS QUESTION HAS many sharp 
points which can cause trouble in 
the attempt to arrive at a definite 
solution. We must not only consider 
the company who purchased the ma- 
chine, but we must also consider the 
company who produced the product. 

In so doing we certainly can find 
many little handicaps which often 
result in a big over-all situation of 
an internal problem of disseminat- 
ing information. Let us first start 
with the machine in its concept 
stages. An engineer or a group of 
engineers have an idea of how to 
better develop and design a ma- 
chine to do a certain job. Next 
comes a concrete design to stream- 
line its looks, for today we must 
stay modern in appearance. 

Then comes the development of 
the working devices for the machine. 
Each engineer has his own ideas. 
They are blended and submitted to 
the chief engineer who may also 
have ideas. Changes result. Now the 
sales department suddenly begins to 
place pressure upon the group to get 
a design because competition has a 

(Continued on page 218) 


(Advertisement) 


A P&W Tracer-Controlled 
MILLER FOR EVERY JOB 


KELLER Type BG-21 


... A powerful, versatile machine made in 
a range of sizes from 5’ x 214’ to 10’ x 4 
in single spindle or 2-spindle models. 


KELLER Type BL 


... A compact powerful Tracer-Controlled 
Miller for work within the range of 36” x 
20”, with all the new KELLER features. 
Single spindle and 3-spindle models. 


VELVETRACE® 
Kellering Machine 


..- Duplicates the finest detail with ex- 
treme precision. New, non-contacting 
tracer accurately follows any 3-dimen- 
sional model without touching it. Cannot 
damage the softest, most fragile models. 


Automatic Duplicating Machine 


... Specially designed for low cost produc- 
tion of forging dies and molds for glass 
and plastic. Automatically re-produces 
original dies and molds with precision and 
remarkable detai!. There are two versions 
of this machine, one for machining bottle 
molds, one for forging dies. Supplied with 
1, 2 or 4 cutter spindles. 


ee a TS 
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1. 
2. 
3. 


Still Running Fine, BUT 
TODAY’S KELLERS WILL BRING EVEN GREATER PROFITS. 


You may put off replacing an older machine because “it’s still paying its way.” But is it? A machine 
tool purchased years ago may be the cause of lost efficiency, higher labor and per-unit costs, the in- 
ability to produce high quality economically. Failure to compete profitably with more modern machines 
may be putting you far behind your competitors. For example, just 10 short years ago our Keller 
BG-2 Tracer-Controlled Miller was the ultimate in productive efficiency, but let’s check the added 
features possessed by its successor, the new P&W BG-22 Keller... 


Operates from any conventional polyphase current, 
with no motor generator set required. 

Increased travel speed of cutting tool . . . to an infinitely 
variable range from 0.5 to 30.0 inches per minute. 
Three dimensional tracer permits motion in 2 direc- 
tions at the same time, yet allows interlocking action 
for accuracy. One slide is kept always in motion, while 
the second moves as required to follow the shape and 
maintain accurate interlocking action. 


. More nearly perfect surface cutting speéd over irregu- 


lar contours assured through superimposed auto-speed 
control of all motions. 


5. 


Increased capacities . . . up to 20 feet horizontal x 7 


feet vertical. 


. Centralized operator controls supplemented by remote 


control stations. 


- Rapid traverse in all three motions. 
- Automatic lubrication. 
- Score-proof phenolic bearing surfaces on all slides and 


lead screw nuts. 


Write for complete information. 


Pratt & Whitney Company Incorporated 
11 Charter Oak Boulevard, West Hartford, Conn. 


JIG BORERS .. . ROTARY TABLES... KELLER MACHINES... LATHES... VERTICAL SHAPERS... 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS 


GAGES - 


CUTTING TOOLS 








CUTTER AND RADIUS GRINDERS 


for automatic transfer-type production.. 





BARNESDRIL unit-machining multiplies 
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production efficiency 


4 


For multiple-operation machining of transmis- 
sion housings, automobile blocks, compresser 
cases, appliance components, implement or 
tractor parts — Barnesdril engineers combine 
machining operations-within-operations at 
each transfer station to produce the maximum 
in machining efficiency. Each unit-machining 
cycle is built cround the most efficient ap- 
proach to the particular production problem. 
That's why some Barnesdril automation ma- 
chines may have as many as 26 stations, while 
others as few as 6 or 7. 


If you have automatic transfer-type production, 
contact a Barnesdril automation engineer for 
counsel. He will make recommendations which 
will be helpful to your production, yet place 
you under no obligation. If you desire esti- 
mates on production with automated ma- 
chining, he will furnish recommendations and 
quotation. 


4+- 12474 operations per hour 


Special 26-Station Automatic Transfer-Type 
Production Machine which drills, reams, bores, 
faces, taps, counter-bores, mills, chamfers, 
gages, presses in pins, and automatically as- 
sembles cast iron timing chain covers at the 
rate of 126 covers per hour, 80% efficiency. 
There are a total of 99 operations on each 
piece. 


BARNES DRILL CO. 


830 CHESTNUT STREET © ROCKFORD, ILLINOIS 
DETROIT OFFICE: 3419 South Telegraph Road 
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How to be SURE a 
" about WY 
Surface Roughness 


NO NEED TO GUESS or wonder about the roughness of 
parts that you make or buy. With the PROFILOMETER® 


at hand, you KNOW the roughness, because — 


1 The Profilometer measures surface roughness in definite 
microinch units (arithmetical or r.m.s. average height). It 
eliminates the errors and uncertainties of inspection by 
touch or sight. 


It is accurate and dependable—even below 3 microinches. 
Cannot be set to give wrong readings. 


It's a sturdy, portable SHOP TOOL — as easy to use as 
a dial gage. 


It is versatile. Measures almost any surface, internal or 
external, over any desired length. Measures plastics, 
glass, etc. as readily as metal. 


It's been thoroughly proven in thousands of production 
and inspection departments — since 1936. 


FREE ILLUSTRATED BULLETIN gives details; 


describes cost-saving applications. Write for it! 


Representatives in principal industrial centers throughout the Free World 


Protilometer is a registered trade-mark 


~MICROMETRICAL 


MANUFACTURING COMPANY 


351 S. MAIN ST. ANN ARBOR, MICHIGAN 





new item coming out. The design is 
rushed and maybe some little detail 
is overlooked. This may be caught by 
Production and by Engineering, but 
it affects the exterior design which 
already has been placed into techni- 
cal magazines by Sales and Promo- 
tion. Accordingly, the company is 
committed to the exterior design as 
originally drawn up. Maybe it is 
not the best, but at least it is what 
the company has to offer on that 
model. 

Now comes the installation in 
some company who has purchased 
the machine. The salesman who has 
to sell it has learned the good points, 
which he stresses. He plays down 
that misplaced control knob, and 
truly enough, it might be misplaced 
only for this one job application. 
Perhaps for other work it is in the 
best spot since it is within easy 
reach of the operator. 

No two jobs for the over-all use 
of any machine are identically the 
same. The machine is purchased and 
installed. Here it becomes a sore 
point. Should the company selling 
the machine insist upon setting up, 
and breaking in operators? Most 
company officials who okay the pur- 
chase of machinery fee] that the 
company has personnel with enough 
know-how to run the equipment 
without outside help. In many cases 
this is true and yet factory-trained 
installers and people who know the 
working parts of a new machine can 
very often give tips to the operators 
which save hours of production time. 
Further, if the installation is in a 
difficult spot, they know if minor 
changes will affect the operation of 
the machine or not. If factory-trained 
men are available to set up new and 
expensive machines and can help in 
getting these machines into high 
gear productively then the company 





“One for you, one for the Bureau of Internal 
Revenue ... one for you, one for the Bureau 
of Internal Revenue . .. one for you. .. . 
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Another industrial product A 
from Johnson’s Wax Research ZN 


Can you turn 
heat-treated forgings 
at 2,000 S.EPM.? 


Such high speeds cannot be maintained in 
practical production with conventional 
coolants . . . but Johnson’s TL-131 helps 
speed production on really tough jobs, as well 
as routine ones. TL-131 lets you operate 
your machines efficiently at speeds previ- 
ously considered impossible. 





‘rhis major improvement in coolants is the 
result of Johnson’s research with waxes and 
wax-type synthetics in metalworking fluids. 
Try Johnson’s on your toughest jobs — ma- 
chining, cutting, grinding. You'll find that 
Johnson’s continues to cool and lubricate 
under conditions of extreme heat and pres- 
sure where ordinary coolants fail. 


Call your local Johnson’s Wax Industrial 
Distributor for an in-your-shop demonstra- 
tion of TL-131 — or any other of Johnson’s 
complete line of Metalworking Fluids. Be 
sure to ask about Johnson’s money-back 
Guarantee of Superior Performance over 


ordinary coolants. 


FREE “Cutting and Grinding 


with Johnson’s Wax Cutting Fluids” 


Here are the facts about Johnson’s 
revolutionary new line of super- 
speed coolants. Extra copies avail- 
able for the men in your shop. Just 
write on your company letterhead. 


S. C. Johnson & Son, Inc. 
Industrial Products Division 
Department E-57, Racine, Wisconsin 


Illustrated is Johnson’s TL-131, 
one of a complete line of modern 
coolants for today’s high-speed machines. 


Johnson's” is a trademark of S. C. Johnson & Son, Inc 








leva c from Allis-Chalmers MOTOR distributors 


Complete Motor Line 


--- plus quality 
and service 


As part of a national network of more than 200 
franchised outlets, your nearby Allis-Chalmers 
Motor Distributor offers the rare combination of 
fast service and a complete line of fine-performance 
integral horsepower motors. He’s the right man to 
give you just the right motor — in a hurry. 


it adds up to: 
1. Simplified Buying — Here's one source for 


all motors from 1 to 200 hp, as close as your tele 
phone. Single source trims clerical costs, minimizes 


purchasing and accounting expenditures 


2. Reduced Inventory — You don't have to tie 
up funds and warehouse space with spare motors 
and replacement parts. The A-C Distributor is 


your motor storehouse 


3. Continuous Production — Your A-C Dis 

tributor can deliver a motor to your shop in a mat 

ter of hours. (And, once you order an A-C motor, 

you're sure of ‘round-the-calendar operation.) 
GET ACQUAINTED with your Allis-Chalmers 
Motor Distributor soon. You can find out his 
name by contacting the A-C sales office in your 
area, or write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin 


“Synduction’ 


wound 


Synduction is an Allis-Cholmers trademork. 


ALLIS-CHALMERS 


2188 
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purchasing such machines should 
take advantage of the service. 
These men, through their many in- 
stallations, learn what is wrong with 
their equipment and also how to 
best overcome the _ shortcomings. 
Strangely enough the reports of 
these men sometimes do not get the 
attention they should have from 
their own company. Engineers too 
often are not practical minded and 
do not like to have theory upset 
by run-of-the-mill experience. These 
companies, with this type of internal 
organization, disappear in time from 
the active list of producers of equip- 
ment, but eften not before damage 
to the industry has been incurred. 
It is our firm belief that both 
sides have much to learn in the field 
of design and in the production of 
new equipment. The manufacturer 
with proper technical installers in 
the field and the company who is 
willing to accept help and advice, 
can both make for better and more 
efficient production tools. Naturally 
enough, all work must be at shop 
level, and not in the office of the 
superintendent or even that of the 
foreman. Down-to-earth plans and 
work will pay dividends for both 
the manufacturer and the consumer. 
Charles D Townsend 
West Hartford, Conn 


THERE IS NO question in my mind as 
to the necessity of a follow-up in 
any new machine delivered in the 
shop. I believe any machine-tool 
manufacturer who neglects to do so 
is jeopardizing the good customer 
relations that lead to future sales. 

There is a tendency, while in- 
dustry is enjoying a spell of prosper- 
ity, to limit the follow-up process 
to an inquiry by mail or telephone 
as to how the new machine is per- 
forming. Frequently, however, the 
call or letter is not brought to the 
attention of the people who are re- 
sponsible for getting results from 
the new machine, so this type of 
follow-up cannot possibly achieve 
the customer satisfaction of a per- 
sonal call by a competent “roadman” 
who knows his company’s machine 
thoroughly and can advise the custo- 
mer so that he will get the utmost 
from his new acquisition. 

It must also be recognized that a 
new machine, like a new car, has 
to undergo a certain amout of break- 
ing-in before it can deliver the type 
of performance that has been built 
into it. Then, too, even a highly 

(Continued on page 223) 
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15” TAPERS IN A SINGLE PASS 
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It’s fast! It saves metal and money. Fenn 
Long-Die Rotary Swaging greatly simplifies the production of 
long tapered tubular products (such as tubular furniture legs). 
Model 414F will produce tapers up to 15” long on tubing up to 
2%,” diameter in a single pass and at a production rate of up 
to 6 per minute with manual feed. This includes welded tubing 
and seamless tubing on ferrous or nonferrous metals, from 
stainless to aluminum. Work leaves the machine with a fine 
finish. If your product requires tapering, it will pay you to 
write for all the facts on Fenn Long-Die Swaging. 


THE FENN MANUFACTURING COMPANY, 104 Fenn ROAD, NEWINGTON, CONN. 








“BUFFALO” 
IRON WORKERS 


These powerful, multi-purpose Uni- 
versal Diagona! machines shown at 
upper left punch flanges and webs of 
I-Beams, channels, girders, Bethle- 
hem Beams and H-sections. They 
notch angles, tees, beams, channels 
and plates — shear plates, flats and 
angles — cut rounds, squares, angles 
at 45° and 90°, and tees. They have 
the versatility of the popular Univer- 
sal Iron Workers, plus large capacity 
—for example, the No. 4% U.D. 
Machine 'shown, has 1%¢"” x 114” 
or 1°54” x 154” punch capacity and 
will shear 144” plates thru center. 
It’s built up to the job, too, with its 
welded steel plate box frame, 
heavy shafts, bearings, bolsters and 
plungers, plus centralized oiling sys- 
tem. Write for Bulletin 360-G for 
full capacities and details. 





“BUFFALO” 
DIAGONAL BAR 
CUTTERS 


—like this No. 9 model at left, 
are easy to set up, fast-cutting and 
trouble-free. Large knife openings 
permit wide flexibility of knife 
combinations for minimum tool 
changing. 6 sizes, to handle rounds, 
squares, angles, tees, flats, beams or 
channels at speeds between 18 and 
30 strokes per minute. Largest size 
cuts 414” rounds or 4” squares. Also 
available in diagonal and special 
models. Write for Bulletin 3295-C, 
which also describes “Buffalo” Billet 
Shears. 


COLD BENDING AT 
PROFITABLE SPEED 


Heavy industry uses “Buffalo” Bend- 
ing Rolls like this big No. 2 
Horizontal model illustrated on fac- 
ing page to produce arcs, circles and 
spirals from heavy sections at profit- 
able speeds. No tooling is required 
—rolls are quickly changed and 
adjusted to handle angles, tees, beams, 
channels, flats, tubes and pipes at the 
desired radius. All work is bent cold, 
and commercially accurate curves are 
easily obtained. Write for Bulletin 
352-C. 
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MORE BIG JOBS EASIER 


WITH B UFFALO MACHINES! 


e CUTTING e SHEARING e BENDING e PUNCHING e SLITTING e NOTCHING 


“Buffalo” machines have long been the choice of industries doing heavy struc- 
tural fabrication — from bridge firms to manufacturers of large machinery. 
Each of these machines is engineered with the power, rigidity and convenience 
of operation to turn out the work accurately at profitable speeds. And you 
have a wide selection — Billet Shears, Bar Cutters, Bending Rolls, Wrapping 
Rolls, Iron Workers, Mill Type Shears and many others. All are built to the 
“Q” Factor — the built-in Quality which provides trouble-free satisfaction 
and long life. Write us for recommendations on your fabrication problem! 


sl i E 3 3 %K a 2 LARGE-DIAMETER 


BUFFALO FORGE COMPANY ANGLE BENDING 


509 BROADWAY BUFFALO, N.Y. _ like the above is routine with “Buffalo” 
t : ‘ a f Bending Rolls; one tank fabricator 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. forms rings up to 104-ft. in diameter, 


DRILLING PUNCHING ° SHEARING e BENDING °° fractional-inch tolerances. 
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On all 5 
series 


heavy-duty, knee-type Exclusive 


milling machines! 


twin elevating screws 


INCREASE ACCURACY 3 TIMES 


over single screw designs 


Wa 
Write for BulletinTF-57 on 
your letterhead. Bes 
KEARNEY & TRECKER CORP., 9 9) 
6786 W. National Ave., 4 
Designers and Builders of Milwaukee 14, Wis. 


Precision and Production Machine Tools Since 1898 


ir oe 
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ATLANTA, GA. 
Scott Machine Tool Co. 
411 Willioms St., N.W. 


BIRMINGHAM, ALA. 

George M. Meriwether 
Industrial Equipment 

1712 Seventh Ave. North 


BOSTON, MASS. 
Stedfast & Roulston, Inc. 
11 Deerfield St. 


BUFFALO 23, N.Y. 
Syracuse Supply Co. 
1965 Sheridan Drive 


CHARLESTON, W. VA. 
Wm. S. Bolden Co., Inc. 
MacCorkle Ave. 


CHATTANOOGA, TENN. 
Scott Machine Tool Co. 


CHICAGO, ILL. 
Jackson-Fotsch Co. 
7350 West Lawrence Ave, 


CINCINNATI, O. 
The E. A. Kinsey Co. 
327-335 W. Fourth St. 


NEW YORK, N. Y. 
Kearney & Trecker Corp. 
409 Grand Ave. 
Englewood, New Jersey 


NEW ORLEANS, LA. 
Stavss & Hoos, Inc. 
524 Camp St. 


OMAHA, NEB. 
Fuchs Mach. & Supply Co. 
2401 N. Eleventh St. 


PHILADELPHIA, PENN, 
Machinery Assoc., Inc. 
325 E. Lancaster Ave. 
Wynnewood, Penna. 


PITTSBURGH, PENN. 
Kearney & Trecker Corp, 
4 West Manilla Ave. 


PORTLAND, ORE. 
Harry M. Euler Co. 
2811 N.E. Gilson St. 


RICHMOND, VA. 
Smith-Courtney Co. 
Seventh & Bainbridge Sts. 


or write to 


KEARNEY & TRECKER CORP. 


6786 W. National Ave., 


CLEVELAND, O. 
Kearney & Trecker Corp. 
Euclid Ave. & E. 17th St. 


COLUMBUS, O. 
The E. A. Kinsey Co. 
1020 W. Fifth St. 


DALLAS, TEX. 
Greene Machinery Co. 
6300 Wyche Bivd. 


DAYTON, O. 
The E.A. Kinsey Co. 
16 Washington St. 


DENVER, COLO. 
F. J. Leonard Co. 
1219 California St. 


DETROIT, MICH. 
Kearney & Trecker Corp. 
10600 Puritan Ave. 


GREENSBORO, N. C. 
Smith-Courtney Ce. 
239 S. Davie St. 


HICKORY, N. C. 
Smith-Courtney Co. 
103 3rd Street, S.W. 


HOUSTON, TEX. 
Steel & Machine Tool Sales 
6414 Navigation Bivd. 


INDIANAPOLIS, IND. 
The E. A. Kinsey Co. 
1550 Stadium Drive 


KANSAS CITY, MO. 

Blackman & Nvetzel 
Machinery Co. 

1103 E. Armour Bivd. 


LOS ANGELES, CALIF, 
Moore Machinery Co. 
3200 S. Garfield Ave. 


MILWAUKEE, WIS. 
Kearney & Trecker Corp. 
6784 W. National Ave. 


Milwaukee 14, Wis. 


é] 
ROCHESTER 4, N. Y. 


Syracuse Supply Co. 
311 Alexander Street 


ST. LOUIS, MO. 

Blackmon & Nvetzel 
Machinery Co. 

3713 Washington Ave. 


ST. PAUL, MINN. 


Sales Serv. Mach. Tool Ce. 


2363 University Ave. 


SALT LAKE CITY, UTAH 
Todd Machinery Co. 
4165 Holloway Drive 


SAN FRANCISCO, CAL. 
Moore Machinery Co. 
7th & Carleton-Berkeley 


SAN JOSE, CALIF. 
Moore Machinery Co. 
656 Stockton Ave. 


SEATTLE, WASH. 
Dawson Mach. Co. 
5700 First Ave., $. 


SHREVEPORT, LA. 
Peerless Supply Co., Inc 
701 Spring St. 


SYRACUSE 1, N. Y. 
Syracuse Supply Co. 
314-332 W. Fayette St. 


TULSA, OKLA. 
White Star Mach. Co. 
104 Boulder Bidg. 
19 West 10th Street 


WICHITA, KAN. 
White Star Mach. Co, 
301 N. St. Francis 


CANADA 

MONTREAL 

OTTAWA 

QUEBEC 

TORONTO 

WINDSOR 

Williams & Wilson Ltd, 
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| skilled operator has to get the fee] 
of a machine before achieving peak 
production. 

In the case under discussion there 
is a definite need to get in touch 
with the maker of the machine in 
question. The fact that one of the 
controls is practically inaccessible 
without damage to the operator’s 
hand shows up a flaw in design that 
needs correction. Certainly the op 
erator cannot be blamed for blowing 
off steam in a case like this, where 
a simple change in design would 
eliminate an unnecessary 
tional hazard. 

It is also definitely to the machine 
tool maker’s advantage to be made 
aware that not all of the bugs were 
eliminated in the trial period before 
his machine went on the market. 
Any improvement that will add to 
industry-wide acceptance of a basic 
ally good design cannot be neglected 
in a highly competitive field such 
as machine tools. So a follow-up 
visit to a new customer comes under 
the heading of money well spent, as 
the following incident wil! show. 

We had three new milling ma 
chines set up in a semi-production 
line that sometimes were subject to 
heavy load as regards roughing cuts. 
About two weeks after they were in- 
stalled one of them developed a dis- 
tressing habit of quitting, usually in 
the middle of a cut. As carbide cut- 
ters were involved in the setup, this 
stalling was expensive as well as 
irritating, especially as the other 
machines were performing beauti- 
fully on the same type of work. The 
curious thing about it was that the 
machine in question would run for 
hours and sometimes days and noth- 
ing untoward would happen. It got 
so that the foreman began to suspect 
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BLACK WEDNESDAY 
at 
KNICKERBOCKER 
TRUST... 


For the first © months, 1907 was the 
most prosperous year the United States 
had experienced — and then quite sud- 
denly, on Wednesday, October 23rd, the 
big Knickerbocker Trust Company of 
New York failed after an unexpetted 
wave of exhausted their 
supply of cash. Immediately, other banks 
all over the Country suffered runs and 
failed. People rioted in the Bronx. In- 
dustrial firms were forced to use “John 
Doe Checks” (checks made payable to 
“John Doe,” meaning ‘cash’) to meet pay- 
rolls, and merchants and others accepted 
these in lieu of cash. Almost overnight 
the Country went from boom to bust. 


In this unfavorable atmosphere, John 
Christensen and Soren Sorensen came to 
Cincinnati to start their gear business. 
They weathered this storm and many 
others in the ensuing fifty years, and 
today The Cincinnati Gear Company is 
one of the Country's leading suppliers 
of custom gears. In fact, we won't take 
a back seat to anyone when it comes to 
quality and workmanship, as our many 
satisfied customers will attest. Why not 
try us for your next custom gear order? 


withdrawals 


THE CINCINNATI GEAR CO. 
CINCINNATI 27, OHIO 
Fifty Years of "Gears—Good Gears Only” 














SIMPLE 
DESIGN... 


re 2 OR CECH 9B 
CONSTRUCTION 


WELLS HORIZONTAL 
METAL CUTTING BAND SAWS 


The simple design and rugged construction of every “Wellsaw” didn't 


just happen. We planned it that way! Over 30 years of s ialized band 
saw experience and know-how is your assurance of t qualit and 
service with each machine produced by Wells Manufacturing Corpo- 
ration. 

Th Wells Saw of the right style, capacity and speed to do a 
better, ony econamletl job for you. Wells Saws will deliver long, de- 
pendable service. Operating and maintenance costs are very low. 

Your Wells Distributor will help you analyze your requirements 
and select the proper model Wells Saw for your jobs. 


TWO WIDELY USED WELLS SAWS 
MODEL 600 NO. 8 





6” x 13” 8 x 16” 
6%" o- 

50, 90, 50, 100, 
160, 250 175, 275 
1/3 HP. % HOP. 
Blade Size %” x 8’2/4" 4%" x 116" 
Height to top of Bed.... 252" 25%" 
Width of Bed 8h" 10% Ms 
Floor Space 21” x 50” 24" x72 


Shipping Wt. (approx.).. . 425 Ibs. 650 Ibs. 


The Pioneers of Horizontal 
METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
505 Roosevelt Road, Three Rivers, Michigan 


Capacity, Rectangular... . 
Capacity, Rounds 
Speeds: Ft. Per Minute... 


Motor Size 








the operator when those once-in-a- 
while stoppages would occur. 

It so happened that a company 
representative made a follow-up 
visit on a morning when this ma- 
chine pulled one of its periodic sit- 
down strikes, and there was a dis- 
tinct air of tension when he arrived. 
He immediately donned coveralls, 
gave the machine a thorough in- 
spection, and could find nothing out 
of kilter. But he refused to be satis- 
fied with his inspection, and instead 
of departing and leaving the opera- 
tor holding the bag, he helped the 
man reset the machine, going over 
each step with him and it ran per- 
fectly for the balance of the day. 
Next morning he appeared at 7 and 
both he and the operator ran the 
machine until late in the afternoon 
with no trouble, Then about quitting 
time it conked out for no apparent 
reason after the operator had started 
the cut. But the roadman had been 
watching, and the mystery was 
solved. It was established that the 
space between the machines on this 
particular line was just sufficient for 
an average person to pass through 
without having to go sideways. It so 
happened that the space between 
this particular machine and its 
neighbor was used as an unofficial 
passageway to a drinking fountain 
in the next aisle. Once in a while the 
clothing of a man on his way to the 
drinking fountain would brush 
against the buttons of the master 
switch on the side of the machine 
and it would stop. Just as simple as 
that. On the other machines the 
trouble didn’t develop because they 
were backed by the rear of a row 
of cupboards and there was no pos- 
sibility of through traffic. It was a 
simple sheet metal job to fashion a 
protective hood over the switch but- 
tons so that the machine could only 
be started and stopped in a non- 
accidental manner. 

In this case a follow-up visit payed 
off for all parties concerned, and I 
am sure readers could cite many 
more instances where such a custo- 
mer relationship has borne fruit. 

From my own experience I have 
found that most company represent- 
atives make a point of talking with 
the operators of machines their com- 
panies have furnished and answer- 
ing any questions the operators have 
in mind regarding operating proced- 
ure. 

Obviously there is much to be 
gained on both sides, as no company 
is likely to entrust the operation of 
an expensive new machine tool to 
any but their most capable men. On 
the other hand, a good roadman will 
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listen carefully to any comments or 
suggestions a good operator has to 
make. A particularly ingenious set- 
up that enhances the productivity of 
his company’s machine very often 
appears in the advertising pages of a 
technical magazine because some 
roadman kept his eyes and ears open 
and followed up accordingly. 
Robert S Alexander 
Glastonbury, Conn 


I AGREE THAT factory representatives 
should follow up equipment supplied 
by them. They have a moral obliga- 
tion to do so, notably during the 
installing and running-in period. 
If they really know their product, 
they can be most helpful then. After- 
wards, if the machine can do its 
stuff, the factory representative will 
probably indulge in a demonstration 
high-speed, high-quality perform- 
ance, with a view to influencing a 
repeat order. 

The operator can help him in that 
ambition and he can help the opera- 
tor by pumping into him all the 
quirks and tricks of operating, per- 
taining to rapid and economical pro- 
duction. It is a reciprocal arrange- 
ment whereby the factory expert 
supplies the know-how which helps 
the operator to excel on the new 
machine. In return, the operator 
freely broadcasts glowing accounts 
of its amazing performance and vers- 
atility. On the whole, I see no great 
harm in a representative having a 
word with an operator, provided the 
shop foreman is present and in con- 
trol. 

I am resolutely opposed to giving 
salesmen the run of the shops. Ex- 
cept as a matter of courtesy, there 

















“Well, Comrade . . . have you made quota 
or not?” 
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eliminate production 
operations... 


One of thousands of cost cutting die ribbons — 
saving industry millions! 


“Production Proved” B. Jahn Dies have eliminated costly, 
unnecessary production operations for many of the world’s 
largest manufacturers. 


At the conception of a new product...at the design 
stage . . . explore the possibilities of creating a better product 
at less cost with the ingenuity and automation built into all 
B. Jahn Progressive Dies. Perform 12 or more operations 
with each press stroke on intricate components. 


Save time, cut costs! B. Jahn can design, build, production 
prove, and will run 50,000 components for production line 
use before shipping your new, time saving, cost cutting 
B. Jahn Die! 


SEND TODAY for new, fact-packed 
brochure — showing dozens of cost- 
cutting case histories. 


B. Jahn 


THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 





when you need it N Q 


call Wheelock, Lovejoy! 


For quick action — regardless of the size of your order — 
call Wheelock, Lovejoy for alloy steel bars, billets or forgings. 
Whatever size, shape or heat treatment you may need, you 
can get it when you need it by ordering directly from the 
W-L warehouse nearest you. 

Expert metallurgists will help you select from our own 
HY-TEN steels or the standard AISI or SAE grades. 

Write today to our Cambridge office for your free Wheelock, 
Lovejoy Data Sheets. They contain complete technical 
information on grades, applications, physical properties, 
tests, heat treating, etc. 


Warehouse Service ~ Cambridge « Cleveland e Chicago 
Hillside, N. J. e Detroit e Buffalo e Cincinnati e In 
Canada — Sanderson-Newbould, Ltd., Montreal & Toronto. 


WHEELOCK, LOVEJOY & company, INC. 








137 Sidney Street, Cambridge 39, Mass. 


should be no pressing need for a 
representative to talk to an opera- 
tor. There should be none, if the 
shop foreman is alert and interested 
in his plant and its potential. Once 
the machine is in place and the op- 
erator in charge, the shop foreman 
will speedily be made aware of all 
its virtues and shortcomings. The 
operator will see to that; I’ve never 
known it otherwise. 

There probably is something in 
Ed‘s suggestion to Al that the factory 
people do visit their customers’ 
works, but only talk to the big 
shots. I arrange for such visits to be 
made at the purchasing department. 
Many of those visits would, of 
course, be meaningless without the 
presence and collaboration of the 
shop foreman concerned, so that is 
arranged. If the foreman is top grade 
he will know as much, probably 
more, about the machine than the 
operator knows. There is therefore 
no need for a representative to meet 
the operator, or to be “on terms” 
with him. The informed shop fore- 
man can give him all the legimate 
information he’s entitled to. 

One of my senior foremen sug- 
gested an idea for improving the 
cutting performance of threading 
chasers employed on large-diameter 
work (16 to 30-in.-dia.) to API spec- 
ification. Threading trouble was be 
ing experienced on this contract 
which was international in charac- 
ter. Chasers from well known tool- 
makers abroad were no more suc- 
cessful than the home _ variety. 
Eventually I had some sets (to the 
foreman’s idea) made in our own 
toolroom. The results exceeded our 
most sanguine expectations. Our 
threading problem disappeared over- 
night. 

Some of the foreign salesmen 
were still around, experimenting 
with the chasers they had to offer. 
One, who was going “back home” 
was deeply interested in the results 
of our foreman’s free-cutting chas- 
ers. Months later, he blew in again 
with another trial set—the volume 
of potential business was consider- 
able from “back home.” On trial, 
they equalled ours in all respects. 
When asked about the improved per- 
formance over previous sets, he re- 
plied somewhat vaguely “just a 
specially selected set.” Under the 
microscope they proved to be a faith- 
ful copy of my foreman’s free-cut- 
ting idea, plus an additional feature 
—a patent number! 

Subsequently, it transpired that 
the pushing young salesman on his 
previous visit had cultivated one of 
our operators and had obtained from 
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INDUSTRY DEPENDS ON ILLINOIS GEAR 













Throughout the world . .. wherever power is on the move... ILLINOIS GEARS 
are delivering this power dependably year in and year out. 


Whether it is in machine tools, steel mills, cement mills, paper mills, chemical 
plants, construction equipment . . . machinery of any kind . . . this 
dependability, proven by performance, means true economy that has 
resulted in enduring customer satisfaction. 


When you need gears—remember this: ILLINOIS GEAR manufactures 
the most complete line of quality gears in the world. 





You can specify and buy ILLINOIS GEARS with confidence and assurance 
that they will more than satisfy your most exacting requirements. 
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ILLINOIS GEAR ¢ MACHINE COMPANY 


2108 NORTH"NATCHEZ AVENUE | . ICAGO 35, ILLINOIS 
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BEARING APPLICATIONS 


Striking cost reductions in bearing applications 


in many mechanical products are made possible by 
the use of Bunting Sintered Powdered Metal 
Bearings and parts. 


Bunting engineering counsel can guide you in 
the selection of designs and alloys that will 
provide bearings of exactly the type, 

design and material that will 

fully meet both cost and 

functional requirements, whether 

the material be Cast Bronze 

or Sintered Metal. 


A competent group of Bunting Sales Engineers in the 
field and a soundly established Product Engineering 
Department put at your command, comprehensive 
data and facts based on wide experience in the 
designing and use of Cast Bronze and Sintered 
Powdered Metal Bearings and parts. 


Write for catalogs and 
your copy of the new 
24 page Bunting 
Engineering handbook 
of Sintered Powdered 
products and their 
composition, 
manufacture and 
application. 





Bunting 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 
The Bunting Grass and Brenze Company + Toledo 1, Ohio + Branches in Principal Cities 
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him a partly worn free-cutting chas- 
er. Accordingly, it made the Atlan- 
tic crossing and provided the know- 
how for the manufacture of the 
“specially selected set.” The moral 
is obvious, and the foregoing may, 
in part, explain why Al so seldom 
sees outside representatives in the 
shops. 

Ed’s idea of telling the supervisor 
about faults in new equipment is 
undoubtedly the correct approach. I 
am a firm believer in giving a fore- 
man full control of his shop, but 
keeping one’s chief in the dark con- 
cerning shop matters of moment is 
definitely wrong by any standard. 
Al should not need Ed to tell him 
that Harrison will be interested. He 
should be aware of that and should 
report accordingly. Harrison would 
probably handle the matter with 
more dexterity than would the in- 
decisive Al. 

The unanimous finding of a dis- 
cussion group meeting on “Open 
Forum” was that Ed semed to know 
his onions concerning factory repre- 
sentatives, and that Al is a sap who 
fumbles and grumbles too much. 
The welding shop foreman won- 
dered why Al—a foreman—should 
want the representative to discuss 
complaints with an operator. He 
argued that Al should have all the 
operator’s brickbats and bouquets 
concerning the new machine at his 
finger ends, as a matter of course. 
All were agreed that no matter who 
brought the representative from the 
front office, once in the shops, the 
foreman has the rostrum. 

With the aforementioned “chaser 

(Continued on page 231) 





“Why, thanks, sir. I'm sure this friend of 
yours is an excellent divorce lawyer and all 
that, but what | meant when | said | couldn't 
support my wife on what you pay me wasn't 
exactly—” 
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SIX 
MB GREENLEE’S 


" ON THIS TEAM 


Leading Auto Manufacturer Selects 
6 Greenlee Transfer Machines For 
V-8 Engine Block Precision Machining Line 


= 
GRE. 4 LEE, 


liste alile-MiatielicliloaMaclMPsAriclilelarMelileMeMulelaillil-leMeliela Meel (+ Mel) 
the line at each cycle. This first unit drills and reams ocating holes, mills 
main bearings to width; mills lock ts, oil seal and slinger grooves, fuel 
pump orale Mallicts evelolMelseMselliclsMeels-- men allile|-1s Mi Mell ols lel ie) gauging 
\(olile|s ME (oMMels|-l QM lelaelilieMisle)|-- Mie MEC-1|-a ME velilelMelsle MB isle-)-MEitieilel 7-11 


stations, the last of which positions the block for the next machine 
WRITE FOR ; 


COMPLETE INFORMATION 


GREENLEE | Ziscs‘ines 


BROS. & CO. 
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CHUCKS 


Dependability is the sum of dependable parts. 
Jacobs and your industrial supply distribu- 

tor are ready to deliver the chucks you need 

and the service you deserve. First in chucks 
. first in service. 
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The Jacobs Manufacturing Company 
West Hartford, Connecticut 
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The Jacobs Mode! 91 
Spindle Nose Collet 
Chuck for tool room 


and engine lathes. 


The Jacobs Rubber- 
Flex® Tap Chuck de- 
signed for tapping 
heads and impact tools. 


The Jacobs Plain Bear- 
ing Chuck for drill 


presses, portable elec- 


tric and air tools 


The Jacobs Impact Key- 
less Chuck especially 
designed for the air- 
craft industry. 


The Jacobs Model 96 
Collet Chuck for grind- 
ing machines, millers 
and jig-borers. 


The Jacobs Ball Bear- 
ing Super Chuck for 
heavy duty and pre- 
cision industrial use, 
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chase” very much in mind, it was 
unanimously agreed that the less 
outside representatives have to do 
with operators the better. Further 
agreed: there should be nothing an 
operator would wish to tell an out- 
side representative that he could not 
tell his shop foreman. The foreman 
should be in possession of all rele 
vant facts regarding plant and 
should, himself, deal with outside 
visitors, in all matters pertaining to 
the shops. 
D Mack 
Airdrie, Scotland 


It Is very difficult to design a ma- 
chine so that every control lever and 
knob is within suitable reach of all 
operators, because one guy may be 
6 feet tall with long arms and an- 
other a foot shorter with correspond- 
ingly shorter arms. And there are 
different sizes of workpieces to be 
made, calling for a correspond- 
ingly small or large machine. 

I don’t know what kind of a man 
Swanson is, nor how big the details 
are to be turned, but if he is a tall 
man I suggest that Al, before he 
reports about the misplaced knob, 
let another, shorter man try the 
machine out and vice versa. If both 
come to the conclusion that the knob 
is wrongly placed, Al should tell 
Harrison about it. 

If the supervisor is the right kind 
of an executive he will call the 
chief designer to his office and ask 
him to change the design so that the 
lathe installed will be easier to 
handle. 

Ed cannot be serious in telling Al 


— dapensergl 


“Had an awful day . . . must have got up on 


the right side of the bed this morningl” 
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ELLSTROM CHROMIUM PLATED GAGE BLOCKS 
are guaranteed “minus nothing” from nominal size! 





Here at last are gage blocks with a 
positive “built-in” wear factor! The only 
blocks ever produced and priced as 
standard with dimensional accuracy 
unconditionally guaranteed to be within 
specified millionths on the “plus” side of 
nominal block size and minus “zero” 
... absolutely nothing . . . undersize! 


This complete elimination of the con- 
ventional minus tolerance gives you, the 
gage block user, three new and ex- 
clusive benefits. First, it provides positive 
assurance against receiving new blocks 


YW 


ELLSTROM 
STANDARDS 
DIVISION 


that are actually “worn” undersize dur- 
ing manufacture before they are ever 
used. Second, it gives you finer, more 
practical accuracy... with the sure knowl- 
edge that every Elistrom block you buy 
will start wearing foward its nominal size 
rather than away from it. And third, it 
gives you a guaranteed minimum wear 
factor equivalent in millionths to the full 
minus tolerance specified as standard 
for all other makes of blocks! 


Write for descriptive literature contain- 
ing complete price information today! 


DEARBORN GAGE COMPANY 
‘Measuring in Millionths for Three Generations” 
22038 Beech Street e Dearborn, Michigan 


REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE UNITED STATES AND CANADA 
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Guarantee 


““W"'—WORKING ACCURACY BLOCKS © 
Measured Length: +.000008"/—.000000” 
Parallelism: 000004" Flatness: .000004". 


“| "—INSPECTION ACCURACY BLOCKS 
Measured Length: +.000004”/— .000000° 
Parallelism : -.000003" Flatness: .000003° 

“L"—LABORATORY ACCURACY BLOCKS 


Measured Length: +.000002"/— .000000" 
Parallelism: .000001” Flatness: 000001” 


Elistrom — your best buy in gage blocks 
for shop and tool room use, inspection and 
laboratory applications. Available in 28 
standard sets ranging from 8 to 92 blocks 
in both square and rectangular styles with 
or without basic gage block accessories. 





to slow down Swanson for a while. 
That is not an acceptable solution 
of this problem—nobody should be 
told to slow down their work if the 
speed obtained is suitable for all 
other reasons than misplaced contro] 
knobs. Swanson may cover his knuc- 
kles with some tape to prevent dam- 
age, or he might put on a pair of 
gloves, but that doesn’t satisfy the 
demand for easy handling of his 
machine. 

Al’s suggestion that he would like 
to ream out one of the designers, re- 
minds me about many a similar job 
I have done myself. Why doesn’t 
he first find out who placed that 
knob in the wrong place before he 
is ready for revenge? It might be 
that the designer himself didn’t put 
the control knob where it is found. 
Perhaps the chief engineer put it 
there against the designer’s protest. 
It is often true that the designer has 
a much better practical background 
than his chief, who probably has a 
higher theoretical education. 

All machines should be designed 
from a practical point of view, then 
they will be easy to handle. To get 
a good result, both foremen and op- 
erators should be consulted on the 
matter. Executives in the shop 
should register any complaints about 
all their machines and discuss each 
suggested change with the chief 
draftsman. Every new model should 
be followed up in the shop by some- 
one from the office to find out how 
suitable it happened to be. 

Some big shots think they are bet- 
ter designers or shop executives 
than their subordinates. They med- 
dle in things they don’t understand. 
And it isn’t only that by doing so 
they spoil many a good design, but 


specifically 
We welcome 


give you a single 


ompletely automated 


~ 
to your requirements. 
your inquiries. 


production line engineered 


MICRO-POLISH 
units may be 
used singly 
or in line to 
suit your needs. 
Murray-Way can 
machine or a ¢ 


COMPLETE PACKAGE! 








OFITS 


Pre-polished steel gives outstanding results for 
late thickness. 


surface affords greater 
minimum p 


lating processes. 
BIRMINGHAM, MICH 


even most exacting p 
Uniform, pre-polished 


plating protection with 
%e Rejects due to base metal finish are eliminated. 


— Finishing before forming, cuts unit cost. 


* 
* 


STOCK |} ; 
__| Room |{_ 
H CLERK |= — 


Polishing, Buffing, Grinding, Filtering Equipment that avtomatically cuts your costs.. 
P.O. BOX 180, MAPLE ROAD EAST 


in less time than any 





Pre-polishes greater area 
contour polish 


steel 


%& Improves press and die action. 


& 
a 
& 
ies! 
u) 
S 
oe 
Oo 
pe 
d 
3 
eal 
oe 
fox 


we Saves stock cost by use of cheaper surface finish 


¥& Lowest square foot cost of any method. 


* 





. ‘Two straws?” 
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Photos through courtesy of Chrysler Corporation. 


Preconceived Mass Handling is possible when a manufacturer designs and 
builds a plant from the ground up. That’s what the Chrysler Corporation did at Kokomo, 
Indiana. The entire plant was constructed to meet the requirements of a specific 
operation in the most modern and efficient manner possible. They selected the Powell 
Flowmatic* materials handling system . . . by far the most economical and fastest 


operating mass handling equipment available today. Literature upon request. 


rua rere | POWELL! POWELL flow-mation* 


SYSTEMS 


NF, The Powell Pressed Steel Co., Dept. 977, Hubbard, Ohio 
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"Stop Cutting Air and you Start 


Cutting COS TS eee 


Just equip with 


LIPE Automatic 


MAGAZINE LOADING BAR FEED” 


Says Foreman Billy Smathers* 


“We put in two Lipe AML Bar Feeds as a test,” explains 
Foreman Smathers. “At the same cutting speeds as our other 
screw machines, the AML-fed machines turned out the two 
pieces I hold in my hands, 78% faster for the small %” piece, 
and 108% faster for the 16” piece. That opened our eyes .. . 
but quick! Yet the reasons were perfectly obvious. The Lipe 
AML/’s fed stock without pausing. No cutting air. No repeat 
motion for feed-outs. No down-time for changing feed fingers, 
or for remnant disposal. The AML’s geared our production to 
the steady pace of the clock . . . so many units of output per 
so many units of time. Overall, the gain was astonishing!” 


WRITE OR WIRE for a FREE Lipe Sales Engineering estimate 
of production increases, savings and amortization time of Lipe 
AML Bar Feeds in your production layout. 


they also sometimes ruin the de- 
signer’s interest in his job and his 
intention to do his best. 

If any machine operator is in the 
mood to blow off steam about what’s 


| wrong with the equipment, the man 


consulting him need not listen. He 
can go to another, more sensible guy, 
to get the information he wants. It 
is not wasting time to talk to the 
machine operators to get their ideas 
on how to design a new machine. 
A E Fristedt 

Stockholm-Bromma, Sweden 


IT HAS BEEN My experience that close 
liaison between the foreman and 


| the men on the machines will result 


in more accurate and better work at 
lower cost. It has also been my ex- 
perience that closer liaison between 
factory representatives of newly in- 
stalled machines and the men who 
operate the machines has resuited in 
improvements and necessary cor- 
rections for the mutual benefit of 
both builder and operator. Smart 
factory representatives follow up 
their equipment to the point where 
they talk to the “man on the ma- 


| chine” because they know that to- 


day’s equipment is invariably op- 
erated by men with a considerable 
quota of initiative and mechanical 
ingenuity who welcome new and 
difficult problems. 

A machine and its operator are 
a team. In order to get the results 
that he wants a good operator should 
be given opportunity to present his 
ideas for improvement in the per- 
formance and operation of the ma- 

(continued on page 239) 





ad Photographer's models ond pseudonyms used 
to protect company identity and 
confidential information. 


Lipe-ROLLWAY 


cor PORATION 


YRaA Jse 
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 Neak 


high speed steel performance 





specify 


GT: 





TYPICAL REASONS-WHY... 


turning 


On B-1113 stock, cast alloy gave 500 pieces 
per grind. Vasco Supreme delivers 3500- 
4000 pieces—upping production 20%. 


milling 

Cast iron cams. Standard high speed steel 
formerly used gave 7 cams per grind— 
Vasco Supreme now cuts 135! 


drilling 

Glass fiber. Standard high speed steel on 
this material, 4-5 holes. Vasco Supreme, 
1400 holes before sharpening. 


form cutting 


SAE 4340. Using 18-4-1 nitrided, customer 
got 380-400 pieces per grind. Vasco Supreme 
changed matters: 906-1230 pieces. 


nibbling 
Steel plate. Large-diameter rings, 3/16” 
thick, are nibbled by tool and die cutting 
inside and outside of circle. Vasco Supreme 
gives twice the production per grind over 
competitive grade. 


compacting 


Electrolytic iron powder. Vasco Supreme 
compacting punch produced 4,000,000 parts 
(gears) during run. 


blanking 


High silicon sheet. On indexing type lami- 
nation die, previous high-carbon, high- 
chrome steel made 3000 hits . . . Vasco 
Supreme ran 65,000. 


scalping 
Hard drawn brass and copper. Dies of 
Vasco Supreme provide 300 per cent longer 
life than 18-4-1 steel. 


and for your own 
particular application 


Give first thought to Vasco Supreme. Have a metallurgically- 
trained Vanadium-Alloys sales engineer check with you on 
the benefits you can expect, and let Supreme deliver! 


VANADIUM-ALLoYS STEEL Co. 


LATROBE, PENNSYLVANIA 
SUBSIDIARIES: Colonial Steel Co. « Anchor Drawn Steel Co. « 
Pittsburgh Tool Steel Wire Co. « Vanadium-Alloys Steel Canada 
Limited * Vanadium-Alloys Steel Societa Italiana Per Azioni « 
EUROPEAN ASSOCIATES: Societe Commentryenne Des Aciers Fins 
Vanadium-Alloys (France) « Nazionale Cogne Societa Italiana (italy) 








Frauenthal 1200 Series 
single spindle vertical 


precision grinders 


Bird's-eye view of a new Fraventhal 1200 Series (belt-driven) single designed to meet a broad range of present requirements . . . 
spindle, vertical precision grinder, These versatile machines ore readily adaptable to future requirements. 





2200 Series 1 i 3100 Series 
i 60-72-84” Swing 


PRECISION 
PRODUCTION 
VERSATILITY 
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creatively engineered 


... accuracy to .000100" at spindle nose 








assures uniform, 
super-precision 
part after part! 





Super-precision is the natural result of 





overall Frauenthal single spindle, verti- 





cal precision grinder rigidity; of proven 
paced performance ... and continuous appli- 


ed 


‘i ie ; 
p at ae cation of advanced grinding techniques. 








Fraventhal belt-driven Model 1224B and 1236B single These new Frauenthal 1200 Series ma- 


spindle, vertical precision grinders have an extreme 

angle setting of compound at 45°. Versatility such as ; . ; ry ; +. 
this permits angle, internal, external and face grind- chines are available with choice of belt 
ing to millionths-of-an-inch related tolerances. 





driven or direct-connected grinding 
spindles. Machines with either spindle 
arrangement are offered with 24” dia. 
tables x 36” swing and 36” dia. tables x 
48" swing capacities inside splash guards. 
Additional swing can be obtained by 

















removing guards. 











Write for free 





Bulletin 








; a st 
Fraventhal direct-connected Models 1224D and 1236D 
are ideal for rotary surface grinding, O.D. surface 
and angular approach grinding operations. A variety 
of grinding spindle positions is possible with this 
head arrangement. 











1200 Series Special Grinding 
36-48” Swing Machines using 
. standard Slide Units 


Frauenthal pivision 


THE KAYDON ENGINEERING CORP. 
MUSKEGON, MICHIGAN, U.S. A. 








American Machinist + July 15, 1957 





DOUBLE DIAMOND 
GEARS ARE BUILT... 


=F: «0 produce low installed cost 


...to serve economically 


The gear types shown above include helical gears, flywheel starter gears, 


straight bevel gears, straight spur gears, angular bevel gears, hypoid 


 °¢ «eH bevel gears, gear assemblies, zerol* bevel gears, spiral bevel gears, and 


spline shafts. Those are the types in which we specialize. Our sales 
people are gear engineers. Would you like to talk to one? 


AUTOMOTIVE GEAR DIVISION 
EAI ~ MANUFACTURING COMPANY 
RICHMOND 


, INDIANA 


GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS a 
R 
GEAR-MAKERS TO LEADING MANUFACTURERS 


* Reg. U.S. Pat. Off. 





chine. The man who runs it is in a 
good position to spot any flaws and 
point out the bad features; the ones 
that could stand correction by the 
builder. 

It is unfortunate that many sug- 
gestions from operators for correct- 
ing bad features of the machines 
they run are classed as gripes and 
die an unnatural and forgotten 
death. An operator’s complaint about 
bad features of a newly installed 
unit usually travels a circuitous 
road and often never reaches the 
front office or the factory represent- 
ative because of the mistaken idea 
that most operators are just too eager 
to blow off steam about alleged de- 
ficiencies or defects in new models. 
It is equally unfortunate that fac- 
tory representatives of newly in- 
stalled machines talk only to the big 
shots in many instances. Getting the 
corrective information from the man 
who runs the machine to the factory 
representative could be expedited if 
the representative would make him- 
self available to the shop people in- 
stead of just talking to the top brass. 

Factory representatives should fol- 
low up their equipment more closely 
and talk to the operators. They are 
derelict in their duty if they fail to 
welcome the chance to obtain in- 
formation from the man on the ma- 
chine to better the performance and 
correct deficiencies of the new 
model. A good factory represent- 
ative not only welcomes the chance 
to talk with the foreman, but also 
realizes that the operator’s everyday 
experience gives his recommenda- 
tions for improvement a realistic 
aspect. Designers and manufacturers 








“At my shop we probably have the shortest 
coffee break in the world.” 
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Do you need better ways 
to strip paint? 


When tough finishes resist your present stripping meth- 
ods, you may need help on some of these problems: 


How to strip oil-base paints ... synthetic 
enamels . . . alkali-resistant plastics .. . 
resin-base paints .. . japans .. . wrinkle 
finishes ... nitrocellulose lacquers... al- 


kyds ... phenolics... ureas. 


How to strip zinc chromate primers with- 


out etching aluminum. 


How to strip paint from vertical sur- 
faces and undersurfaces where thin- 
bodied strippers run off without doing 


their work. 


How to strip metal parts that are too 


large to be soaked in tanks. 


How to strip paint, pigment residues, 
phosphate coatings and rust in one 


operation. 


How to strip paint from rejects, conveyor 
chains, racks and hooks in continuous 


operation. 


Oakite has more than a dozen fine stripping materials 
for these and similar jobs. 


FREE For information on problems 1, 2, 3 and 4 ask for a 
copy of “How to strip paint”. For more on problems 5 and 6 
ask for “Here’s the best shortcut in the field of organic finish- 
ing”. Write to Oakite Products, Inc., 24 Rector St., New York 
6, N. Y. 


OAKITE 
Vary 


——=> 


Export Division Cable Address Ookite 


Technical Service Representatives in Principal Cities of U.S. and Canada 








MAy-FRAN 





CONVEYOR 
STANDARDIZATION 


. +» NOW AND IN THE FUTURE! 


saves You MONEY 


Here is a conveyor program designed for 
the unusual. NOW ... you can have a 
customized conveyor today to meet pro- 
duction needs .. . and with modification, 
that same conveyor will meet the needs 
of tomorrow. 


The May-Fran conveyor standardization 
program provides the standard compon- 
ents that can be assembled to form a spe- 
cial or standard conveyor. These same 
components can be re-arranged at any 
time to solve production problems in 
the future. 


In addition, standard components mass 
produced mean conveyor economy right 
from the beginning. 


Here is a conveyor program of standard- 
ization program that saves you money 
now ... and in the future! 


Write today for your copy of 
Bulletin MF-200 








ENGINEERING, INC. 
1677 Clarkstone Rd., Cleveland 12, Ohio 








would do well to listen to the “man 

who runs it” in their endeavor to 

design and build new machines of 

greater simplicity, accuracy and 
economy. 

Harry Kaufman 

Philadelphia, Penna 


PAYOFF ON THE SLY 


Is it possible to give a man a special 
raise for work unusually well done, 
a raise outside of regular routine in- 
creases? If it is done, should it be 
kept secret, or made public? 


THE FOREMAN worth his salt is a 
superman—-a man of responsibility, 
authority, understanding, depend- 
ability, patience and, above all, fair- 
ness. He sees all, hears all, knows all 
within the boundaries of his depart- 
ment. He stands for right, opposes 
wrong. He knows his job and his 
men—their quirks, fears, ambitions, 
problems. To such a foreman a “pay- 
off on the sly” or, apologetically an- 
nouncing his decision to reward a 
deserving worker, would be unthink- 
able. 

Now a man’s salary or wage is a 
personal matter. But pride is a man- 
ifest quality. When Joe Dokes 
emerges beaming from the boss’s 
office his grin is a dead giveaway. 
His evasiveness in dodging the im- 
plied, “What’s up, Joe?” spills the 
beans as surely as if he’d come right 
out and declared “Fellers, I got a 
raise.” 

So, personal or not, the news gets 
out and with what elaboration is en- 
tirely up to Joe—because Joe is a 
proud man and he likes to share his 
good fortune. In general the boys 
like it too. They like to see a good 
man get a break and, who knows, 
their turn may be next. But even as 
they back-slap and congratulate the 
winner, the inevitable sorehead hot- 
foots it to the boss. 

These soreheads are the foreman’s 
problem children, but thanks to his 
capacity for leadership—native or 
acquired—he takes them in stride, 
deals with them honestly and ef- 
fectively, and gradually lays the 
foundation of his department on a 
true man-to-man relationship. Thus, 
the man who resents Joe Dokes will 
lose his point of argument but be 
convinced of the justice of his treat- 
ment. 

Evelyn S Mulligan 
. Westbury, NY 
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SUB-CONTRACTORS 


—FORMING AIRCRAFT’S TOUGHER 
METALS AND “HARD-TO-FORM” 
UNITS (PROFITABLY) —TAKES 


THE IMPACT OF THE 





Si AA 


Here’s a quick way to 
increase capacity without 
sacrificing quality or accu- 
racy. Add a Cecostamp to 
your shop. Subcontractors 
throughout the industry, like 
the Aircraft Division of the Ledkote 
Products Co. of New York, illustrated 
above, are finding, profitably, the value 
of the controlled impact, the versatility 
and the operating economy of 
Cecostamps. Cecostamps were orig- 
inally designed for, and have kept pace 
with modern aviation metal forming 
requirements. There are standard 








Buildos of THE IMPACTER 


CHAMBERSBURG ENGINEERING CO. 


“FORGING IN MID-AIR" 
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A 96x60 Cecostamp and (above) 
view of shop at the Aircraft 
Division of the Ledkote Products 
Co. of New York, Inc., Long 
Island City, N.Y. 


Cecostamps with working areas from 
21x18" to 120’’x120”’ to fit nearly every 
metal shop need. The investment is a 
reasonable one, and deliveries can 
usually be arranged to suit your pro- 
duction needs. 

If you're smart, you'll give this a 
lot of thought. Why not send for 
Bulletin 30-L-5? 





SGOSULAMAP 


CHAMBERSBURG, PENNSYLVANIA 





Mr. Watt's steam en- 
gine which introduced 
the power machine age. 





Mr. Wilkinson's boring 
machine tool which 
made the steam engine 
possible. 


This is Your Way of Life 


MR. JAMES WATT: “For 10 un- 
successful years my steam engine 
was delayed—waiting for this day 
when there would be a means for 
accurately manufacturing the cyl- 
inder.” 

MR. JOHN WILKINSON: “The 
machine tool I have developed will 
not only make the « y linder perfectly 
round and without taper from end 
to end, it will also make many of 
them all alike. And, with your en- 
gine to drive my machine, there will 
be a new era—low cost production 
of large quantities of identical 
things.” 

These historic parallel develop- 
ments of metal-working and me- 
chanical power introduced a new 
social order of mass production and 
mass consumption. 

From that day to this, the same 
process has been going on. The 
early steam engine has given way 
to huge steam turbines which gen- 
erate electrical power. The early 
machine tools have given way to 
complex automatic machines with 
amazing speed and accuracy. Thus, 
Americans turn out for themselves 
low-cost cars, TV sets, typewriters, 
home appliances and printing 
presses. Besides, their abundant 
productivity provides wealth and 
leisure that is the envy of the world. 

To continue to provide improved 
living for all people in our growing 


population, requires a constant up- 
ward thrust of capital spending for 
expanding these facilities. Any one 
or any thing that retards this proc- 
ess is committing an economic 
crime against the American people. 

“Tools” for improving living are 
the business of The DoALL Com- 
pany. Although specializing in saw- 
ing, grinding and lapping machines, 
88 local DoALL sales-service stores 
also offer industry more than 1500 
cutting tool, gaging and supply 
items. 


Like Wilkinson’s and Watt's 
teamwork, here is a modern 
engine being machined with 
a modern machine tool. 


Jet engine blades machined on a DoALL 
band machine. Other DoALL models 
make tools and parts for everything 
from cars to cameras. 


Reprints of this series on economics available for your employees. 


ASK FOR LITERATURE describing the newest DoALL 
band machines with hydraulic power feed, Demon 
high speed steel saw bands and many other im- 


provements. Call DoALL locally, or write. 
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The DéALL Company 


Des Plaines, Illinois 
38 Local Sales-Service Stores £-105N 


| 
| 
| 
| 





New Books... 





MAINTENANCE ENGINEERING HAND- 
BookK—Edited by L C Morrow. 
Prepared by a staff of specialists. 
Published by McGraw-Hill Book 
Co, 330 W 42nd St, New York 
36, NY. 1528 pages. Price $20. 


More than 75 specialists contributed 
to this new handbook with the intent 
of showing how to increase profits 
through better maintenance. The 
early sections deal with the manage- 
ment phases of maintenance—the 
principles of organization, training 
operators and supervisors, rating and 
evaluation of maintenance jobs, 
standard times for maintenance jobs, 
and cost control. 

The bulk of the volume is devoted 
to the sections that deal in specific 
terms with maintenance of different 
kinds of equipment. You will find 
no discussion of the maintenance of 
your basic production equipment as 
such, rather the book is arranged by 
specific components. There are sec- 
tions on bearings, clutches, belts, 
and chains, for example, but none 
on production equipment as such. 

Service equipment is thoroughly 
covered with sections on air condi- 
tioning and such universal equip- 
ment as cranes and industrial trucks. 

There is much valuable informa- 
tion in the volume and to attempt to 
expand it to specific production ma- 
chines would have been to make it 
too unwieldy. As it stands it serves 
as a useful supplement to fill the 
gaps in the service manuals supplied 
with equipment. 


Work Sampiinc—By Robert Hei- 
land, assistant professor of in- 
dustrial engineering, Lehigh 
University, and Wallace J Rich- 
ardson, E I duPont de Nemours, 
Inc. Published by McGraw-Hill 
Book Co, 330 W 42nd Street, 
New York 36, NY. 243 pages. 
Price $6.00 


In these days when so much em- 
phasis is given to quality control, 
particularly statistical techniques, it 
is important to understand the meth- 
ods of work measurement which are 
necessary to sound quantitative con- 
trol of product quality and labor per- 
formance. Work sampling, a highly 
flexible, economical method for work 
measurement, is a basic and a not- 
too-complicated approach to the 
problem. 
This 


comprehensive, “how-to” 
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Hodine nerr shai me, Ge. 


here’s how the automakers 
streamlined small motor production fi gy Se erenmne 
on BODINES ube 


This Bodine Case History is really only one of many closely related 
installations in the key auto-electrical plants. The fact is that essentially 
ALL the small motors that power windshield wipers, window lifts, 
heaters, seat adjusters, etc., on today's cars are made this way... and 
on Bodine machines. 


Parts being made on this 42-30 Bodine are tubular motor frames. 
On the production line, tube sections are conveyor-fed and held as 
shown on horizontal automatic indexing fixtures. After machining, they 
are automatically ejected by the stripper mechanism shown at the left 
of the machine, while special carbide inserts designed into the fixture 
remove inside burrs. 


In the photograph above, auto-loading conveyor and locking 
mechanisms have been removed fo show tooling. 


Simple, rugged Bodine VERTICAL tool spindles drill and countersink 
two holes and driil two additional holes through the walls of the tubing, 
as shown in the diagram . . . all accurate within close limits for position 
and angularity. The same machines can be quickly re-tooled for changes 
in motor sizes on yearly models. Similar Bodine machines (case histories 
on request) process the motor pole pieces, commutators, gear housings 
and end plates . . . Bodine speed and low-cost efficiency ALL the way. 


FP RODUC TION on this machine, with its specially 
designed electronic programming motor on the main drive to 
cut every second of idle time, is 675 pieces per 50-minute hour. 


if you have a production job on which you, too, want to aim 
for an entirely new standard of cost-quality-volume efficiency, 
send drawings and samples to Bodine. Write Dept. AM-7 


AUTOMATIC c 
TAPPING 
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Chain Belt-Co. Installation. 
Tool index boards, left, 
uickly locate all tools. 
employee record boards. 
show all tools charged to 

each employee. 


CHAIN BELT COMPANY OF MILWAUKEE REPORTS 


‘We couldn't get along without 
our McCaskey Tool Crib Control” 


Twenty years of service for Chain Belt Company of Milwaukee has proved 
McCaskey Tool Crib Control is an indispensable part of any tool crib 
operation. Experience has shown that the small initial investment is often 
returned many times within the first year of use, and that annual savings 


can amount to thousands of dollars. 


McCaskey tool accountability cabinets 


in Chain Belt Company tool crib. 


McCAS KEY ‘conrnous- 


nemamati cna: + hteintonaace + eee 


Division 
VICTOR ADDING MACHINE co. 
2900 N. ROCKWELL STREET - CHICAGO 18, ILLINOIS 


VICTOR-McCASKEY LIMITED, 
GALT, ONTARIO, CANADA 


Manutecturers of Bussmeas Machines 
emt ——~ 7 ——1—¥ — » > 
Equipment, Flectri-Cers. 
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Here are just a few ways McCaskey 
Tool! Crib Control has saved money for 
Chain Belt Company and will save 
money for you: 


(1) 


2 Prevents accumulation of idle tools 
(2) @ ancien @ lea 


(3) 
(4) 


Keeps tool inventory in the crib 
at a minimum, ing monthly 
purchases. 





Reduces tool breakage by identi- 
fying source of breakage. 


Reduces loss and misplacement. 


5 Eliminates slow crib service, re- 
( ) duces juctive time of em- 
ployees and machines. 


And, the McCaskey System does all 
this and more without additional crib 
personnel. McCaskey Systems ore com- 
pletely flexible—there is a set-up for 
your plant regardless of size or prod- 
ucts. Find out how you can cut your 
tool expense . . . mail the coupon 


[Mi Adding Machine Co. 
McGASKEY I IDUSTRIAL DIV., Dept. AM-757 
| 3900 .» Chicago 18, Ill. 


Please send me your new booklet, “How Tool 
| Costs Were Cut 12 Ways In 20 Plants 


| Position 
| Company 
| Address 


a 


| 
| 
| Nome 
| 
| 
| 
| 


Zone... State 


—_—S— Se 





| 





treatment of work sampling is self- 
sufficient so that even someone un- 
familiar with the technique can con- 
duct a study. It explains the theory, 
furnishes the necessary statistical 
information, and gives clear step-by- 
step instructions for planning, con- 
ducting, and interpreting a study— 
and it shows you how to take action 
on the basis of the results. 

Work sampling adds a new, valu- 
able skill to the professional equip- 
ment of foremen, supervisors, engi- 
neers, methods and procedures men; 
it is an important tool for office man- 
agers, accountants, operations re- 
search personnel, and time study 
people as well as superintendents 
and plant managers. Many exam- 
ples and case histories are used to 
show applications in the recognized 
areas of activity and in the non- 
repetitive tasks performed by cleri- 
cal, maintenance, materiel handling, 
and service personnel. In addition 
to quality control, work sampling is 
a primary step toward cost control. 


PROCEEDINGS OF THE RETMA Sym- 
POSIUM ON APPLIED RELIABILITY 
—Published by Engineering 
Publishers, P O Box 1151, New 
York 1, NY. 150 pages. Size 8 
x 11 in. Price $5.00. 


This symposium was held at the 
University of Southern California 
last December, and was sponsored 
by the Radio-Electronic-Television 
Mfrs Association. The published 
papers bring up to date the work 
currently being done to make elec- 
tronic apparatus more reliable. 

Sixteen papers covered mechanical 
reliability, information feedback, 
failure feedback, component evalu- 
ation, and component usage. Inter- 
esting points: 

e Excess heat reduces tube life. 
JAN tube shields are possibly the 
worst heat holders for tubes. Bare 
tubes maintain lower temperatures, 
while a modified JAN shield and a 
commercial shield design both keep 
temperature lower than even the 
bare tube. 

e Tests made by sending balloons 
above 93,000 ft show that cosmic- 
ray particles do penetrate electronic 
equipment, but there is no proof so 
far that these particles have a dam- 
aging effect on transistorized equip- 
ment. 

e Murphy’s Law, “If something can 
go wrong, it will,” still holds during 
research—if not at all times, then 
often. 
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LARGE swing...medium cost 
...with new Axelson lathes 


Production managers who’ve been wishing they could 
afford a larger lathe now have a chance to swing really big 
...at medium cost...with new Axelson large-swing lathes. 

Axelson’s 44”, 48” and 60” lathes are ready 
to go to work on the job of producing profits from big, 
odd-shaped pieces that ordinary lathes can’t handle. 

Operators will take pride in the flexibility of these 
lathes, which can take on the biggest pieces in the shop... 
then swing quickly into action on smaller jobs. 

Big, healthy bites and small, precision cuts are all 
in a day’s work. 

Quick shifting of the 24-speed headstock produces 
spindle speeds from 6 to 750 r.p.m., forward or reverse, 
in true geometric progression. 

Tailstocks are rugged one-piece castings that absorb 
the twist-turn punishment of heavy machining .. . 
eliminate inaccuracies caused by bolt stretch. Movement 
of the two-speed tailstock spindle can be fast or slow, 
easily controlled by the operator to meet his needs. 

Two levers control all 81 feeds and 45 leads. 
Apron-located feed controls are positive-action, serrated- 
tooth type, requiring only light finger pressure 
for engagement. 

For more information about these large-swing lathes 

. at medium cost... call your nearest Axelson 
representative or write for Bulletins A7-35u8 (44”), 
A7-5510 (48”), and A7-5509 (60’). 


ry CatiL EF LATHES 


AXELSSON] MANUFACTURING COMPANY 


Division of U.S. Industries, Inc. 
6160 S. Boyle Avenue, Los Angeles 58, California 





~ me 
“> nat 


. : 
tandard-Duty Model 6049 — 60” swing, 40 hp. (above 

Standard-Duty Model 4836 — 48” swing, 60 hp. 

Heavy-Duty Model 4431 — 44” swing, 75 hp. 





Names 
in the News... 


WITH A 
HANNIFIN AIR PRESS 


It’s the ideal press for that occasional pressing 
job. These presses operate off ordinary shop air 
supply. They’re fast and safe. Over 30 models to 
choose from...many for either bench or floor 
mounting. Capacities from % to 18 tons. Day- 
light to 46 inches...reach to 12 inches. Prompt 


delivery. 


WRITE. Complete information and 
rices on Hannifin Air Presses will 
ah ating stent 9 8 John C Ewer has been named assistant 


6 Tons (Model B-2) sales manager, abrasives, Norton Co. 
One of more than 30 He has been serving for the past sev- 
song aaa with en years as managing director of Nor- 

: : ton Grinding Wheel Co, Ltd, England 


l-ton Hand-D-Press. 
iecavers, Ves make, W A Johnson has been appointed 
without valves, $230. sales manager of the Grinder Divi- 
Prices F.0.8. our press plant, St. Marys, sion of Royal Oak Tool & Machine 
Ohio, subject to change without notice. Co, Royal Oak, Mich. He was former- 
ly director of sales for Beaver Tool 
Mt Pt : 7 : | we. & Engineering, Inc, Royal Oak. 
Ralph H Walker, vice president of 
HANNIFIN CORPORATION. 517 S. WOIF ROAD, DES PLAINES, ILLIN Lawson Machine & Tool Co, Malden, 
Mass, has been elected president and 
treasurer. He succeeds the late Ches- 
ter M Lawson, founder of the com- 
pany. Ralph E Stevens, general su- 
; “a perintendent, has been named vice 
URNERS UMUC eatin, Metig de president. 
NO BLOWER OR OTHER POWER NEEDED oe ee eee Saue 
. . « just connect to gas supply! engineering staff of Bathey Manu- 
facturing Co, Plymouth, Mich, man- 
Outstanding service since 1911! Each ufacturer of materials handling 


unit, with the famous “BUZZER” Venturi, j i 
delivers the hottest, quickest heat ; equipment, has been appointed sales 
attainable without a blower. Full range es manager of the company. 
control of heat and turn-down. Standards : 
or specials available for manufactured, ; } 
natural or liquefied gas applications. Richard Schiewetz has been named 
' general manager of the new Trane 
Co plant at Clarksville, Tenn. He 
was formerly plant manager of the 
HIGH SPEED FULL fo company’s production units at Scran- 
MUFFLE FUR- ton, P 
NACES, Bench Type en 
for heat treating 
a a eek Ss . Luther H Bosnian, vice president, 
$- fH . easas . 
jemeeenkenen to ; manufacturing and facilities, Chain 
eo F, : Belt Co, Milwaukee, has been ap- 
LARGE FLOOR TYPE OVEN FURNACES , ee ; oe P 
for universal heat treating of larger pointed senior vice president of the 
pieces — temperatures to 2000° F. company. William J Sparling, vice 
president, manufacturing and indus- 
trial equipment, succeeds Mr Bos- 
nian. Edward M Rhodes, manager, 
chain operation, has been named 
general manager, industrial equip- 
ment section; and Harold Patzer, 
casting sales engineer, is new sales 
—_ ; manager, foundries. 
ens) re hai “SR bas : 
= —_ . _ eared (Continued on page 248) 





121 S. Grand Avenue, neg L. 1., New oi aaiical 3-1110 
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OVER 20 YEARS OLD... yet 
Bearings, Inc. delivered replacement 
bearings for these back axles from stock 


Our steel mill customer had torn down the motors on his 
160 ton open hearth ladle crane for a complete overhaul. 
These motors were equipped with back axles mounted on 
roller bearings which had to be replaced. 

Our bearing engineer was called when the customer 
couldn't identify the bearings or the outer races. Our 
engineer quickly determined that the roller assembly was 
a standard size and make. He also found that the outer 
race was a special we had recently supplied another com- 
pany through a custom manufacturing source. 

One pair of these special outer races was still in stock 
and was delivered immediately with the bearing! The com- 
plete order for several pairs was filled within a short time. 
This customer now knows what we mean when we prom- 
ise service! He didn’t have too much hope of replacing 
this assembly from the bearing manufacturer—and finding 
a complete set in a local stock was not even considered! 
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You can get to know this kind of service for all nationally 
known bearings and bearing accessories if you will call 


the branch nearest you! 


Providing bearing service in the territories 
adjacent to our branches, listed belou 


BEARINGS, INC. 


OHIO: Akron Canton @ Cincinnati e Cleveland e Columbus ¢ Dayton e Elyria 
e Hamilton e Lima @ Mansfield @ Toledo e Youngstown e Zanesville 
INDIANAS: Ft. Wayne © Indianapolis ¢ Muncie e Terre Haute 

PENNSYLVANIA: Erie e Johnstown e Philadelphia e Pittsburgh e York 
WEST VIRGINIA: Charleston ¢ Huntington ¢ Wheeling 
NEW JERSEY: Camden ¢ MARYLAND: Baltimore 
DELAWARE: Wilmington 
Subsidiaries: Balanrol Corp. ¢ Buffalo, N.Y.¢ 
Kentucky Ball and Roller Bearing Co. © Louisville, Ky. 





é 


When 


close tolerances 
can mean the difference between 


Profit and LosS 


Specify... 
PIC 


Ri 921-T 


Cast Aluminum Tooling Plate 


Fractional thousandths of an inch and thousands of whole dollars have 
a strange but close affinity in the sphere of tool design. 


Where uncompromising accuracy demands close tolerances and utmost 
stability, Pioneer 921-T cast aluminum tooling plate is the design engi- 
neer’s choice. There's a reason. Its special aluminum-titanium alloy com- 
position and method of casting guarantees the absolute uniformity of 
921-T, with a coefficient of expansion identical to the material being 
fabricated, plus freedom from porosity, distortion and casting defects. 
It is easily sawed, tapped, milled and welded. 


Consult the Pioneer 921-T distributor nearest you for complete informa- 


tion, engineering data and prices. 


ALBUQUERQUE, N.M.: Morris Steel & Supply Co. 
ATLANTA, GA.: Southern States Iron Roofing Co. 
BOSTON, MASS.: American Stee! & Aluminum Corp. 

Joseph T. Ryerson & Son, Inc. 
BIRMINGHAM, ALA.: Southern States Iron Roofing Co 
CHICAGO, ILL.: Joseph T. Ryerson & Son, Inc 
CLEVELAND, O.: Kasle Stee! Corporation 
DALLAS, TEX.: Vinson Stee! & Aluminum Co 
DEARBORN, MICH.: Pioneer Aluminum inc 
DENVER, COLO.: ABC Metals Corporation 
DETROIT, MICH.: Kasle Stee! Corporation 

Meier Bross & Aluminum Co 
GRAND RAPIDS, MICH.: Kasle Stee! Corporation 
HARTFORD, CONN.: American Stee! & Aluminum Corp 
HILLSIDE, N.J.: Edgecomb Steel & Aluminum Corp. 
HOUSTON, TEX.: Vinson Stee! & Aluminum Co. 
JERSEY CITY, N.J.: Joseph T. Ryerson & Son, Inc. 
KANSAS CITY, MO.: Industric! Metals, Inc. 
LOS ANGELES, CALIF.: Braico Metols, Inc 
LOUISVILLE, KY.: Southern States tron Roofing Co 
MEMPHIS, TENN.: Southern States Iron Roofing Co 
MIAMI, FLA.: Southern States Iron Roofing Co. 
MILWAUKEE, WIS.: Joseph T. Ryerson & Son, Inc 
NASHVILLE, TENN.: Southern Stotes Iron Roofing Co 


PIONEER ALUMINUM INC. 


Subsidiary of MORRIS P. KIRK & SON, INC. 


OF NATIONAL LEAD COMPANY 


Pa Fic COAST UNIT 


OAKLAND, CALIF.: Earle M. Jorgenson Co. 
RALEIGH, N.C.: Southern States Iron Roofing Co. 
RICHMOND, VA.: Southern States Iron Roofing Co. 
ST. LOUIS, MO.: Industrial Metals, Inc. 

SOUTH BEND, IND.: Kasle Steel Corporation 
UNION, N.J.: Mopes & Sprow! Steel Co. 


WALLINGFORD, CONN.: Joseph T. Ryerson & Son, Inc. 


WICHITA, KAN.: Industrial Metals, Inc. 


SALES REPRESENTATIVES: 

Morris P. Kirk & Son, Inc. 

4050 Horton St., Emeryville 8, Calif. 

Also: Fresno, Calif.; Phoenix, Ariz.; Salt Lake City 
The Norwest Company 

330 Second Ave. West, Seattle 99, Wash. 


EASTERN SALES OFFICE 

Pioneer Aluminum Inc. 

Richard G. Evans, Mgr. 

23439 Michigan Ave., Dearborn, Mich. 


SOUTHWEST REGIONAL SALES MANAGER: 

Howerd L. Hutchinson, P.O. Box 702, Dallas, Tex. 
TOOLING PLATE 
WEATING 
PLATENS 
VACUeM CHUCKS 
EXTRUSIONS 


5251 West Imperial Highway + ORegon 8-762] + Los Angeles 45, California. 








Lou Tuglus has been appointed assist- 
ant sales manager of Clearing Ma- 
chine Corp. He was formerly associat- 
ed with the Chicago manufacturing 
division in sales engineering posts 


W H Johnston has been named as- 
sistant manager of Shearcut Tool 
Co, Reseda, Calif, designer and man- 
ufacturer of cutting tools. He was 
formerly associated with Electro- 
Mechanical Development Co, Van 
Nuys, as sales engineer and engi- 
neering supervisor. 


George Konkol has been named to 
the new post of manufacturing man- 
ager in charge of wire, weld, and 
metal stamping operations for Syl- 
vania Electric Products Inc, New 
York. He has been manager of the 
wire and weld plants of Sylvania’s 
Parts Division since 1954. 


Earl D Hoyt has been appointed 
Cleveland regional manager of Lam- 
son Corp, Syracuse, NY, manufac- 
turer of conveyors, automatic pallet 
loaders, and blowers. He was for- 
merly field engineer in the Dallas, 
Texas, office. 


James G Talbot has been appointed 
to succeed his father, A W Talbot, as 
general manager of the Bellingham 
Shipyards Co, Bellingham, Wash. Mr 
A W Talbot continues as president of 
the company. 


Reese B Lloyd has been elected 
president of Heintz Manufacturing 
Co, Philadelphia metal products de- 
signer and manufacturer. He suc- 
ceeds Charles B Grace, named board 
chairman and chief executive officer. 
Mr Lloyd was formerly vice presi- 
dent, operations, Television and Ra- 
dio Divisions of Philco Corp. 


Rollo Asmussen, general manager of 
the Searcy, Ark, Division of Clary 
Corp, has been made a vice presi- 
dent of the company. 


(Continued on page 250) 
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Bronze Sleeve Bearings 
and Assemblies... 


Le BEARING 


GRAPHITED 
BRACKET ASSEMBLY 


NZE BUSHINGS TWO-PIECE CAST IRON PILLOW BLOCKS STANDARD BRONZE BUSHINGS 


CORED AND SOLID 
BRONZE BARS 


DUPLEX BEARING ASSEMBLY 


your assurance of longer bearing life 
and reduced maintenance 


Pioneering in graphited cast bronze bearings, Randall products 
lead in sleeve bearing applications. Advanced foundry and ma- 
chining practice—coupled with a planned research program— 
have enabled Randall to keep abreast of new designs and devel- 
opments. Leading manufacturers in all types of industry are 
realizing the advantages of making Randall their primary source 
for sleeve bearings. 


RANDALL PILLOW BLOCKS 


Randall's “DEEP-WELL"® trade-mark has become synonymous 
with quality, efficient and low-cost sleeve bearing Pillow Blocks. 
Methods of lubricating Randall Bearings are consistent with 
proven engineering theories—by maintaining an unbroken hydro- 
dynamic oil film in the bearing area, metal-to-metal contact is 
avoided and exceptionally long life is obtained. The “DEEP- 
WELL”® reservoir automatically feeds lubricant to all parts of 
the bearing surface through porous graphite feed plugs and 
grooves. Randall Pillow Blocks may be modified for unusual con- 


ditions and adapted to many different styles and types of lubri- 
cation. Randall Pillow Blocks in smaller shaft sizes are available 
with sintered bronze bushings for light duty applications. 


RANDALL BRONZE 


More than 800 sizes of Randall standard bushings and over 400 
sizes of Randall cored and solid bronze bars are available from 
stock. Special bushings to specifications furnished with a mini- 
mum of lead time. Randall's graphited bearings, in many styles, 
are well known to the trade. Compounded by an exclusive for- 
mula, the Randall graphite mixture will not chip, flake, crack or 
wash away under normal conditions. A Short Order Department 
is maintained to produce bearings on an emergency basis. 

Randall has an excellent record for maintaining promised de- 
liveries with quality bearings. Contact your nearby Randall dis- 
tributor today. He's listed in the yellow pages of the telephone 
directory under “Bearings.” LOOK TO RANDALL FOR YOUR 
SLEEVE BEARING REQUIREMENTS, 


2 GS OD Oe ae GD SD OD SE OD ED OT ES HSS ESE OS OOS MOMS Oe22q 


USE THIS COUPON TO SEND FOR LITERATURE 


Clip this coupon to your letterhead, include your name and department 


complete Randall [) Pillow Block and/or (] Bronze Bushing Catalogs. 
Please check your interest. 


SINCE 1906 


i 

I 

: ! 

and send it to Randall Graphite Bearings, Inc. We will send you the " 
i 

I 

I 


RANDALL GRAPHITE BEARINGS, INC. 


1018 South Greenlawn Avenue, Lima, Ohio 





The INSIDE STORY 


about 
NATIONAL Keyseating Millers 


NATIONAL Keyseating Millers are designed 
for milling internal keyseats . . . in one cut... in 
offset holes . . . with parallel sides . . . partly through 
holes . . . of standard width and depth .. . in holes 
that are closed at one end ... and many other opera- 
tions. A demountable guide on body of Miller enters 
keyseat being milled assuring straight keyseat in per- 
fect alignment with the axis of the bors, thus making 
it unnecessary to clamp work to drill press table. 


Thomas T Arden, executive vice presi- 
dent, Robertshaw-Fulton Controls Co, 
has been elected president to succeed 
John A_ Robertshaw, named board 
chairman 


CUTTERS are made from high speed steel which are 
hardened to Rockwell specifications and accurately 
ground to size. Tops of teeth are staggered to break 
chips which reduces strain and wear on both cutter and 
driving pins. It will pay you to put National Keyseat- 
ing Millers on the inside of your next keyseating job. Walter J Holder, formerly sales man- 
ager of Honan-Crane Corp, has been 
appointed manager of the Micro- 
Klean Filter Division of Cuno Engi- 


neering Corp, Meriden, Conn. 


Eugene L Miller has been elected 
president and general manager of 
Cooper-Bessemer Corp, Mt Vernon, 
Ohio. He was formerly assistant 
general manager 


MACHINE TOOL CO. 


CINCINNATI 22. OHIO 


Willard L Huber, Diamond Tool Re- 
search Co, New York, has been 
elected president of the Industrial 
Diamond Association of America. 
Morris Winston, Diamond Drill Car- 
bon Co, New York, has been named 
first vice president, and Donald J 
Wallace, Wheel Trueing Tool Co, De- 
troit, second vice president. 


BUILT BETTER 
TO RUN LONGER 


Ruthman 


COOLANT 
PUMPS 


[ Harold Hoekelman has been appoint- 
WIS rel ed Chicago district manager of 
: Youngstown Sheet & Tube Co. He 
N } succeeds A J Cochrane, named as- 

' , ~} ‘ | sistant to the vice president. 
s a | Thomas F Nakles, assistant superin- 
tendent, Carbide Division, Firth 
Sterling Inc, has been appointed 
general manager of Firth Sterling 
(Canada) Ltd at Brantford, Ont. 
assistant district 


4 Illustrated is @ Globe Drilling 
and Tapping Machine, 15” dia- 
meter dial size, equipped with 
a Gusher Pump. 


Davidson, 


MODEL 9050 IMMERSED TYPE 
THERE'S A GUSHER FOR EVERY REQUIREMENT 


1818 Reading Road 


Check these advantages that Gusher Pumps | 


offer you: Simple Construction, eliminating 
seals and packing glands. Improved Balance, 
electronically balanced rotating assembly. 
Well Built, with rugged castings, heavy-duty, 
pre-lubricated ball bearings, and precision 
ground one piece shaft. Dependable Perform- 
ance, with split-second coolant delivery. 


Write today for catalog. 


MACHINERY CO. 





* COOLANT PUMPS 
* CIRCULATORS « AGITATORS 
* MOLTEN METAL PUMPS 


Cincinnati, Ohio 


Harry 
manager of the Ohio sales territory, 
has been named Canadian district 
manager. 


Charles N Perry, purchasing agent 
for Rockwell Manufacturing Co’s 
Oakland, Calif, plant, has been 
named factory manager of the com- 
pany’s new Porterville, Calif, plant. 


Robert P Marshall has been named 
factory superintendent of the new 
Trane Co plant to be erected in 
Clarksville, Tenn. 
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CASH IN ON CANTON’S 


JET PUMP HOUSING 


Production Time — 9 Hours. 

Tooling Cost — $800. 

Micro-inch finish required 65. Bored holes 
and spacing on five sides— Tolerance .0005 





WHERE INTERCHANGEABILITY 
iS IMPORTANT 
Gear Case and Cover — Combined Weight 
275 Ibs. 
Each piece bored separately. 


Gear Housing, Cover and All Holes line up to 
an accuracy of .0005 T.I.R. when assembled. 


NEW PRECISION 
HOLE BORER 


for Production Center-Drilling, Drilling, Boring 


~ 


CAST IRON BRACKET 
Spacing of bored holes Eat 


sai Dealisise t 2 


5 bored holes with 1 eoceme sid 12 drilled 
holes — total time 65 minutes each piece in 
lots of only 40. 

Tooling cost (2 fixtures) $210.00. 


136,000 HOLES IN ZIRCALOY — 
NO REJECTS 

Spacing held nonaccumulatively to .0003 
Hole sizes w * ‘(00% 


Soft, stress relieved master plate used. 


EAST 


Y THE CANTON TOOL MANUFACTURING COMPANY | CANTON, 


OHIO 








Set No. 84 


GEAR MEASURING WIRES 


A Complete Combination of 4 \K Gear Wire 
Sets covering Series 1.92, 1.728, 1.68 and 1.44 


Illustrated above is the newest Van Keuren Gear Wire Set No. 84 


Set No. 84 is a multi-purpose set designed to cover a range of 26 diametral pitches from 2 to 80 
with wires from each of four different and popular wire series:— 1.92, 1.728, 1.68 and 1.44. 
Because of duplication of wire sizes, this set which would normally involve 104 sizes reduces to 
84 sizes. The economy here is evident. 

The latest VK Gear Measuring Tables, available in Catalog and Handbook No. 36, have been 
arranged for use with all four of these gear wire series. Thus the set can be used in conjunction 
with the tables in many ways, such as: 


Tooth ) Stusasing sect sbishases of taseruat Helical Measuring helical gears when normal diametral pitch is 


Thickness \ sad exteras! spur gears, splines and Gears one of the 26 for which the set was designed. 
serrations. 


; Baleraed Measuring enlarged pinions and reduced gears. (tables are 

Checking involute profile by using ntarg now available for the first time in V Circular G38, 

Pinions & giving measurement values and change factors for re- 

Reduced duced gears which mate with pinions enlarged in accord- 

Gears iy = the  —- American Standard covering involute 
me pitch gears). 


Involute ) more than one wire size. Series 1.92, 
Profile j 1.728 and 1.68 for externals. Series 
1.68 and 1.44 for internals. 


Complete information regarding the use of gear measuring wires is contained in a fifty-page section of the VK 
Catalog and Handbook No. 36. Included in this section are the most complete gear measuring tables available, 
as well as all necessary formulas and equations for computing non standard spur and helical gears. Numerical 
examples are included. This book is available on request. 

VK Gear Wires are held within .000025” for roundness and exact size. Surface finish is 1.5 RMS or better. 

If complete coverage of all series is not necessary, sets covering single series such as 26 Ex. or 26 Int. are also 
available. See Catalog No. 36. 


‘ 173 WALTHAM STREET, WATERTOWN, MASS. a 


38th YEAR Optical Flats . . . Light Wave Equipment . . . Light Wave Micrometers . . . 
Gage Blocks . . . Wire Type, Taperlock and Trilock Plug Gages . . . Master 

Setting Disks . . . Thread Measuring Wires . . . Gear Measuring Wires . . 

Carbide Plug Gages . . . Carbide Pivots . . . Precision Lapping Service. 
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Fellows Gear Shaper 


Co. designs tools 


22 times faster with a Bendix Computer 


CROCCO EEE EEE EEE EEE EEE EEE EEE EEE EEE EEE EEE Ee 


GEAR AND SHAVING 
TOOL SPECIFICATIONS 
ARE FED TO COMPUTER 


SHAVING TOOL 
SPECIFICATIONS FOR 
ENGINEERING DRAWING 


OWNER OF GEAR SHAVING 
MACHINE BRINGS GEAR 
SPECIFICATIONS TO FELLOWS 


problem: 


For many years, Fellows Gear Shaper Company 
designed gear shaving tools and cutters for its 
customers by the same method—extensive lay- 
outs combined with manual calculations. A 
faster and less expensive method was needed. 


solution: 


COMPUTER TYPES OUT SHARPENING TABLE 
TO BE USED FOR THE LIFETIME 
OF SHAVING TOOL 


FINISHED TOOL 
TO CUSTOMER 


SPECIFIC SHAVING TOOL 
1S MANUFACTURED 


and shaving tool specifications for each order 
are typed into the computer. In a matter of min- 
utes all information needed for manufacturing 
drawings is computed and typed out. The G-15 
also generates a sharpening table good for the 
life of the tool. Pricing tables are prepared auto- 
matically and all designs are indexed and 
recorded on magnetic tape to prevent duplication 


In 1955, Fellows turned this problem over to its of engineering work on future orders. Time sav- 
new Bendix G-15 Digital Computer. Now, gear ing on tool design alone averages 2200%. 


CeCe HEE EEE EEE HETERO EES 


Many companies engaged in manufacturing have 
found ways to lower costs and provide better service 
by putting the Bendix G-15 to work. A report on 
how Fellows is cutting costs while cutting gears 
is available. It contains many valuable ideas. Mail 


the coupon for your copy. 


OFFICES IN WASHINGTON, D.C., DALLAS, LOS ANGELES AND CHICAGO ; NAME 


Export Representatives 
Computing Devices of Canada, P.0. Box 508, Ottawa 4, Ontario 
Bendix international Division, 205 E. 42nd Street, New York 17, N.Y. 
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BENDIX COMPUTER DIVISION—BENDIX AVIATION CORPORATION 
5630 ARBOR VITAE STREET, LOS ANGELES 45, CALIFORNIA 


(0 Please contact me for an appointment to discuss applications of the 
G-15. © Send literature and a copy of the report. 
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A MESSAGE TO AMERICAN 


INDUSTRY 


ONE OF A SERIES 


Is Industry Creating 
A New Breed of “Bonus Babies’? 


THE STARTING SALARIES offered to this 
year’s June graduates give the impression that 
industry is creating a new breed of “bonus 
babies.” This is the term baseball fans apply to 
sturdy youngsters whose talent for hitting and 
throwing gets them payments of up to $100,000 
and other benefits for signing a contract. 

For several years industry's demand fot 
young college graduates, especially in science 
and engineering, has outrun the number receiv- 
ing degrees. Competition for these young people 
has steadily pushed up the starting salaries and 
has induced many companies to indulge in lav- 
ish recruiting programs. This year engineering 
graduates are being offered well over $400 a 
month, and even liberal arts graduates find 
numerous offers at $400 or more. Only ten 
years ago the salaries offered senior engineer- 
ing students averaged less than $250 a month. 

But any employer who assumes that 
high starting salaries alone will assure him 
the number of June graduates he wants 
is likely to be disappointed. A recent study 
by the McGraw-Hill Classified Advertising Di- 
vision shows that most young engineers and 
scientists going into industry are more inter- 
ested in their opportunities and in a company’s 
future than they are in the size of their first 


paycheck 


Money Isn’t Everything 


In the MeGraw-Hill survey, 2,596 recently- 


hired engineers and scientists employed in 57 


252 


companies listed the factors they had consid- 
ered before accepting a position. The replies of 
the younger engineers and scientists—those with 
less than five years’ experience — have great 
significance for employers who want to make 
any impression in the highly competitive mar- 
ket for college graduates. 

@ Potential growth of the company was 
listed by more young engineers and scientists 
than any of the 42 other items on the list as a 
factor that influenced greatly their decision in 
accepting a position. 

@ Challenging opportunity was second. 


@ The company’s prestige and reputa- 
tion ranked third. 








Average Monthly Starting Salary 
Offered Engineering Graduates 
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Date. National Industrial Conference Board, from annual surveys 
by Dr. Frank S. Endicou, Northwestern University 
Note: These figures were compiled during the fall previous vo gradu 


ation and have risen by commencement in recem years 
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@ Progressive research and develop- 
ment program was fourth. 


@ Starting salary ranked only seventh. 


Job and Future Most Important 


As a group, the factors relating to the 
nature of the job, its future and the com- 
pany’s future had by far the greatest influ- 
ence in attracting young engineers and 
scientists to their present positions. These 
include three of the top four attractions—poten- 
tial growth of the company, a challenging op- 
portunity and a progressive research and de- 
velopment program. Other factors in this group 
are the company’s facilities, quick advancement, 
self-direction or little supervision, chance to 
work in a certain field, small size of company 
and rewards for individual accomplishment. 

The second most important group of at- 
tractions had to do with prestige. These 
include the company’s prestige and reputation, 
executive or professional standing and associa- 
tion with leading men in the field. Third in im- 
portance were financial considerations — 
starting salary, regular salary increases, financ- 
ing of relocation, paid vacations and holidays. 

A less important group of factors influ- 
encing young scientists and engineers 
were essentially social. Geographic location 
and educational facilities in vicinity ranked 
fairly high. But recreational facilities, suburban 


or country living. pleasant housing and cultura! 


considerations had little appeal. 


Ranking lowest, by a good margin, were 


factors having to do with security—perma- 


nent position; health, life and surgical insur- 
ance; retirement or pension plan; and sick leave. 

It is interesting to note that some of the 
factors which influenced the smallest percen- 
tage of young engineers and scientists were 
country club memberships, use of company car, 
at-cost or low-cost eating place, travel opportu- 
nities abroad and being able to buy the com- 
pany’s products at a discount. 


A Lesson For Employers 


The lesson of this survey to employers who 
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What Factors Influence the Job Selections of 
Young Engineers and Scientists? 


Percent 


Factors influencing Decision Greatly Listing Factor 


Potential growth of company 55% 
Challenging opportunity ‘ 53 
Company's prestige, reputation .... ; 44 
Progressive research and development program. . 41 
Geographic location oro , 37 
Permanent position 35 
Starting salary .. : 34 
Educational facilities in vicinity , , 33 
Regular salary increases ‘ 31 


Chance to work on specific project, 


or in certain field. 27 


Company's facilities (laboratories, 
technical libraries, etc.) ~ Lake 25 


Tuition for graduate study... 25 
Based on replies by recently-hired engineers and scientists with 


less than five years’ experience to questionnaire distributed by 
McGraw-Hill Classified Advertising Division. 





hope to recruit more young engineers and sci- 
entists is clear. High salaries and other financial 
appeals are important. But, at a time when 
high starting salaries are offered in abun- 
dance, our young graduates are interested 
even more in being with companies that 
will grow and in jobs that will permit them 
to grow. They are interested in jobs that 
offer opportunities for advancement, fi- 
nancially and professionally. 


* * * 


Were the young scientists and engineers who 
participated in the survey trying to impress 
somebody with their motives? If so, it could only 
have been to impress themselves, for all were 
asked to return their questionnaires unsigned. 





This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nation-wide developments, Per- 
mission is freely extended to newspapers, 
groups or individuals to quote or reprint all 
or parts of the text. 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 














WITCH... 
PRECISION SWITCHING 


NEW! 


The Honeywell 
Proximity 


Switch 


/deal limit switch on automatic machine tools —for use in materials handling control 
— for programming operation of transfer machines in automation equipment. 





Consider these important features of this 
sensational magnetic switching device — 


® LONG LiFE—No moving parts... no electrical contacts... 
no vacuum tubes. 
HIGH SPEED OPERATION — Will operate as many as 600 times 
a minute. 


EXTREMELY SENSITIVE—Can be operated by ferromagnetic 
surface as small as \% in. square and 1 in. long. Proximity switch used to activate 


RESISTS ENVIRONMENT—Relatively insensitive to ferrous an engine bieck transfer Hine 
chips... potted to permit operation in high humidity, corrosive 
atmosphere, or in presence of cutting oils... protected by heavy 
steel housing. SPECIFICATIONS 


(Request Data Sheet Nos. 119 and 130) EXCITATION 
100-125 v, 60 cps, 2 watts (nominal). 


OUTPUT 

(a) switch “on”—12 vde minimum into 
250 ohm load; (b) switch “off"—4 vdc 
maximum into 250 ohm load. 


SENSITIVITY 

When a block of ferromagnetic material is 
moved parallel to and within \% in. of its 
pole face, the Proximity Switch will oper- 
ate the control relay. 


REPEATABILITY 

When a block of ferromagnetic material is 
moved parallel to and within \% in. of its 
pole face, the Proximity Switch will repeat 
its pick-up and drop-out point within 
3/32 in. 

DIFFERENTIAL 

When a block of ferromagnetic material is 
moved parallel to and within \ in. of its 
pole face, the Proximity Switch will have 
a differential distance between pickup and 
drop-out of less than 7/32 in. 


Any MICRO SWITCH field engineer 
will be glad to work with you regarding M j C R 0 5 W | T C H 
the wide applications for A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
this new Proximity Switch. In Conade, Leoside, Toronto 17, Ontorio « FREEPORT, ILLINOIS 
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increases efficiency and ease of 
production for 
parts like these: 


* Deep holes 
48” diameter 
and up. 


* Deep holes 
located 
off-center. 


Deep holes 
in out-of- 
balance parts. 


Deep holes 
in irregular 
shaped parts. 


ALSO * Shallow holes 
where accuracy and 
finish are critical. 


*Speed drilling 
with high rate of 
metal removal. 
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@ ADJUSTABLE AUTOMATIC LOAD CONTROL 


Mori 
GUN DRILLING 
MACHINES 


equipped with... 


AIR-OIL-MATIC 
AUTOMATIC 
DRILL UNITS { 


Never before, have all these advantages for gun drilling been 
offered in one unit, creating a wide new range of applications 
in automatic high production. 


automatically 
detects dull or chipped drills, hard spots, insufficient 
coolant . . . assures protection of gun drills, parts and 
fixtures. 


6 OR 9 INCH STROKE 
INFINITELY VARIABLE SPEEDS AND FEEDS 


8000 rpm . . . feeds up to 40” per min. 


COMPLETE COORDINATED HIGH PRESSURE COOLANT AND CHIP 
REMOVAL SYSTEM 


write today for additional information 


speeds up to 


THE MORRIS MACHINE TOOL CO. 
933 WARRIET STREET 
CINCINNATI 3, OHIO 








“Tops wu. “CONTROLL 
Ain Cylinder Power 


Write for this free new book- 
let. Bulletin BM-25 gives de- 
tailed dota and specifications 
that will enable you to decide 
for yourself how Bellows Air 
Motors will save you time and 


money. 
Address Dept. AM757, The Bellows Co., 
Akron 9, Ohio. 


In Canada: Bellows Pneumatic Devices 
of Canada, Ltd., Toronto, Ont. 





It’s as simple as ABC — “control” is the essential 
difference that makes Bellows Air Motors 

do a better job at lower cost than conventional 
air cylinders. 


In Bellows Air Motors control is an integral part 
of the air cylinder. There are no extra valves 

to buy — no complicated and cumbersome piping 
to install. The Bellows Air Motor is a complete 
power unit in itself. 


What does if mean in terms of 


@ BETTER PERFORMANCE? 
M@ GREATER ECONOMY? 


It means instant action. The moment you shift the 
valve (either electrically or mechanically) the 
piston responds. No hesitancy — no chatter. — 
no delay. It means simpler installation, easier 
interlock; “Controlled-Air-Power” fits in naturally 
with related machine movements. It means lower 
installed cost — lower maintenance costs. 

618-B 


The Bellows Co. 
AKRON 9, OHIO 








Above: The various steps in forming Autoclips® from Anaconda 18% Nickel Silver strip, .637” wide by .013” thick. Below are individual 


Autoclips and those mounted in wire holders ready for insertion in Autoclip App 


ier, at left. Exclusive wholesale distributor for 


Autoclip is Clay-Adams, Inc., New York City. Below, left: Autoclips being used to attach skin towel to edges of incision. 


nical Service heiped in 


Selecting the exact Nickel Silver strip for this surgical clip 


THE PROBLEM: The Technical Oil Tool Corporation, Los 
Angeles, developed Autoclip, an automatic magazine-type 
clip and applier to close wounds or incisions faster and 
easier. Selecting the right metal for the clip was the prob- 
lem. A certain amount of tension was required to hold the 
wound edges together during healing, with the least amount 
of damage to tissues. In addition, the clip had to open 
easily for painless removal. The metal should be easy to 
form, and retain sharp, die-cut edges. 


THE SOLUTION: After several unsuccessful attempts 
with various metals, sample clips of the required gage 
were made of Nickel Silver. These silvery white copper- 
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alloys have excellent resistance to corrosion in service or in 
storage and have been time-tested for surgical instruments 
and equipment. Technical specialists of The American Brass 
Company suggested Nickel Silver, 18%-719—one of four 
standard Anaconda Nickel Silver Alloys—as the one best 
suited to meet all the requirements including tension, 
formability, clean edges and sharp points. 

FREE TECHNICAL SERVICE: Metallurgists and tech- 
nical specialists in The American Brass Company, through 
their day-to-day work with a great variety of metal prob- 
lems, offer a tremendous breadth of experience. And this 
experience is at your disposal—to help you select the exact 
alloy, form, temper for your job. Call your American Brass 
Company representative, or write: The American Brass 
Company, Waterbury 20, Conn. In Canada: Anaconda 
American Brass Ltd., New Toronto, Ont. 5769 





YESTERDAY'S PIONEER---~- TODAY'S LEADER 


EXPERIENCE— 


There is no substitute 


40 years’ successful experience as 
a company in the manufacture of 
cutting tools means that when you 


* 
rush it 
buy Weldon tools you are assured 
to of the finest. 


Get those tough special design jobs off to Colum- 
bus Die-Tool for quick action. An outstanding engineer- 
ing staff backed by 50 years of Company experience can 
make tough jobs look easy. 

Whether it’s special tools, jigs, fixtures or even 
special machinery, you'll find that CDT can build them 
better, faster and more economically. That’s why so many 
of the nation’s leading manufacturers regularly avail 


themselves of the specialized services of Columbus Die- 


Tool, 
Perhaps we can solve your tooling problem and 
help you make your product , , . better, for less, 


Columbus Die Toot 


AND MACHINE COMPANY 


P. O. BOX 750 © COLUMBUS, OHIO 
ESTABLISHED 1906 


Designers and manufacturers of JIGS ¢ FIXTURES ¢ SPECIAL TOOLS @ 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 


258 











For all of these years we have 
consistently led the field in the 
origination and production of the 
highest quality end mills, holders 
and allied items. 


Specialization for 40 years—that 
is the Weldon record—and the 
best of cutting tools is the result. 


Weldon distributors throughout the U.S.A. and 
Canada carry complete stocks to serve you. 


CLEVELAND 4, OHIO 
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Remove more metal 
faster with powerful 
Thor air grinders 








THOR POWER TOOL COMPANY, CHICAGO 


Atlanta ©Birmingham * Boston * Buffalo * Chicago ® Cincinnati ® Cleveland ® Denver ® Detroit * Houston * Indianapolis 
Konsas City, Mo. * Los Angeles * Milwavkee ® Newark ® Long Islond City, N.Y. ® Philadelphia ® Pittsburgh 
Richmond © St.lovis ® San Francisco * Seattle ® Toronto, Canada ® Export Division, New York City 
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Thor has introduced 15 new 
air grinders in the past year, 
rounding out the industry’s 
most complete line of air 
grinders—in a wide range of 
sizes, speeds and wheel ca- 
pacities. Ask your Thor fac- 
tory representative for a 
demonstration. Thor Power 
Tool Company, Prudential 
Plaza, Chicago 1, Illinois. 





Triangular insert for 
turning to a square 
shoulder handles 
other boring jobs. 


Square insert, 15- 
degree lead angle. 
Suitable for most 
boring operations. 


Easily adapted to 
multiple insert boring 
heads for many spe- 
cialized operations. 


KENDEX 


BORING BARS 


Kendex Boring Bars bring to turret lathe boring operations 
all the benefits and economies the Kendex principle is bringing 
to turning, facing and milling operations. 

With the proper grade of Kennametal* “throw-away” 
inserts, bars can be used for both rough and finish boring of 
pieces up to several inches in diameter. Almost all boring 
operations can be handled with only two bars. Special designs 
are available for special jobs. 

Ask for a Kennametal Tool Engineer to demonstrate the 
operation of this important new family of Kendex tools — or 
write for information. KENNAMETAL INc., Latrobe, Penna. 


*Registered Trademark c-3057 


INDUSTRY AND 


(Opp KENNAMETAL 








OFFER THESE 
PRODUCTION BENEFITS 


® Suitable for close-tolerance work. Tool 


can be adjusted while insert remains on 
center, even when small-diameter bars 
are used. 

Suitable for heavy stock removal .. . 
simple design . . . rugged construction 

. hardened alloy steel bar. 

Thinner inserts permit use of harder, 
more crater-resistant grades with mini- 
mized risk of failure due to thermal 
cracks. 

Cutting point brought down to bar 
center-line. Standard Kendex chip- 
breaker plate gives better chip control. 
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BullDog DF-30 Switch Units hove earned a reputation for 


dependability and economy. Units like these are available 
in capacities of 30 to 1200 amps. 


[ 








Expert engineering help is yours for the asking from BullDog. 
Field engineers in your area will be pleased to work with 
your engineers and consultants on your electrical problems. 


At BullDog, standard prices buy custom switchboards! 


Full protection . . . safe, sure switching and control of power... 
a device carefully tailored to your plant's particular needs. 
These advantages are yours at standard prices when you use 
BullDog DF-50 Switchboards in your electrical system. 


Let a BullDog field engineer show you why. He'll check your 


system—recommend a unit that delivers maximum efficiency, 
safety and economy. You'll get a modern, pre-assembled 
switchboard that suits present requirements exactly ... is flexible 
enough to adapt easily if your requirements change. He'll also 
demonstrate how the DF-50—along with such other BuliDog 
products as bus duct, Trol-E-Duct® and unit substations—com- 

bines to make up a complete distribution system that's unexcelled ch U L L D O G 


for safety and performance. Consult him now. a ecmeen 
ty P — ELECTRIC PRODUCTS COMPANY 


IF IT'S NEW... .1F IT'S DIFFERENT... iF IT'S BETTER. 


BullDog Electric Products C , Detroit 32, Michigan + A Division of I-T-E Circuit 
Breaker Company * Export Division: 13 East 40th St., New York 16, N.Y. In Conado: ee eae ee ORCARER CONmNeT 
BuliDog Electric Products Co. (Canada), Limited, 80 Clayson Rd., Toronto 15, Ontario. 


for new equipment or replacement . . . 


@ for your 


Groat 
Speed Reducers 


recision-built for continuous troub 
tion. Available in eight types 


Controlled Grinding of 
Tap Flutes and Chamfers 


262 


Use these basic hook angles as a starting point 
for better tapping. 

Aluminum 18° Cast Iron °° 

Copper 18° Magnesium 18° 

Mild Steel 8° Stainless Steel 12° 

Write for specific details on how the BLAKE 
Flute and Chamfer Grinders give you the accuracy 
you need for low tapping costs. 


BLAKE 


HERRY ST 


Brass §° 
Plastics 8° 


EDWARD 


WEST NEWTON ¢ 


YODER SLITTERS 


Supply 
Varied Strip Widths for 
Tinnerman Seed Mui’ 


Tinnerman Products, Inc., Cleveland, Ohio, 
produces more than 10,000 different shapes 
and sizes of “SPEED Nut” brand fasteners 
for industry ... many of them to special 
specifications. 


To do this, Tinnerman uses slit steel strands 
ranging in width from 1%” to 74”. To 
carry an inventory of the many strip widths 
required to meet normal and unusual 
demands would be almost impossible. 


Tinnerman overcomes these inventory and 
supply problems by doing their own slitting 
on two Yoder slitters. This enables them to 
supply the plant with any strip size required 
from a relatively small inventory of 6” and 
9” width purchased coils. In slitting narrow 
strands, such as these from small coils, a 
Yoder slitter may be profitable on a produc- 
tion as low as 25 tons per month. 


Here is a fine example of how a small in- 
vestment in Yoder slitting equipment greatly 
simplifies and speeds production while 
effecting important operating economies. 


The saving made in time alone, reflects in 
better customer service through faster com- 
pletion and delivery of finished products. 


If your steel strip or sheet slitting require- 
ments are as low as 100 tons per month or 
even less, a medium size Yoder slitter can 
be a very profitable investment for you. The 
Yoder line includes units of every size and 
capacity . . . of the most advanced engineer- 
ing design. Send for the Yoder Slitter Book 
—a comprehensive text on the mechanics 
and economics of slitters and slitting line 
operation, with time studies, cost analyses 
and other valuable data. Write to: 


THE YODER COMPANY 
5519 Walworth Avenue * Cleveland 2, Ohio 


ROTARY 
SLITTING 
LINES 
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band saw blades 


THE USER: Taywood Steel Products, Inc., Bell, Calif. 

THE MATERIAL: A. Milne & Co. Solid and Hollow Tool Steels 

THE JOB: Minimum '42” saw cut waste 

THE PROBLEM: To eliminate uneven cuts and short blade life 

THE ANSWER: Capewell Cravenized Metal Cutting Band Saw Blades 
THE RESULT: Extreme accuracy—many cuts per blade—faster cutting 


Capewell Band Saw Blades can give you production bonuses, too. Available in 
regular, skip or shark tooth design, Capewell blades stay sharper 
y longer and give more cuts per blade. Tooth by tooth, Capewell blades 


are a superior product, manufactured to rigidly controlled specifications—insist on 
' APEWELL Capewell for proved maximum saw performance and production economy. 


SOLD ONLY THROUGH THE CAPEWELL MANUFACTURING COMP 


Hartford 2, Connecticut 
CAPEWELL DISTRIBUTORS 


Please send complete details on Capewell Bane 
NAME 
...- engineering assistance COMPANY 


who provide: complete inventory 


..~- delivery when you need it. 





Twin Mill 


NICHOLS MILLERS... 


Ideal Basic Machines 


for Automatic Production 


NICHOLS MILLERS are versatile, work- 
devouring machine tools, unexcelled in 
accuracy and fine workmanship. 


The TWIN MILL is practically TWO milling ma- 
—_— chines in ONE. Opposed Milling Heads have SIX- 
WAY adjustability for quick set-up and flexible 
approach to complex light milling operations. 
Push a button, and an automatic table cycle gives 
you TWO completed milling cuts. This unique 
iol duplex Miller is a cost-cutter without equal! 
For high production precision milling where the 
double-barrelled approach of the TWIN MILL 
is not required, there are single spindle NICHOLS 
Semi-automatic Millers of varying work ranges. 
In addition to automatic table cycles, synchro- 
oe nized automatic down-feed of spindle head and 
fy i automatic cross feeds are available. 
Gai NICHOLS MILLERS have a magnetic attraction 
for the Tool Engineer’s ingenuity. 
Write for literature and illustrations. 


A NEW 16 mm. sound, color movie is available for free 
showing. May we reserve it for you? 


_ MANUFACTURED BY W. H. NICHOLS COMPANY 
Nichols 8SA 
Semi-eutematic Cae National Distributors THE ROBERT E. MORRIS COMPANY 


REM SALES DIVISION 


5000 FARMINGTON AVENUE e WEST HARTFORD 7, CONN. 
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See Your 





Mallory Distributor 





for the Best in.Resistance Welding Materials 


Mallory District Sales Offices in principal cities throughout the United States 


ALABAMA 

A. C. Welding & Supply Co. 
Bir 

Mills & Textile Supply, Inc. 
Bir 


ARIZONA 
Arizona Welding Equipment Co., Inc. 
Phoenix 


Co. 


A. P. Seedorff : & Co., Inc. 
Bell : 


Con 


Hendrie & Bolthoff Co. 

Denver 

FLORIDA 

J. B. Wallis 

Jacksonville 

GEORGIA 

Pye-Barker Welding Supply Co. 
Atlanta 


J. M. Tull Metal & Supply Co., Inc. 


Atlanta 


Lee S. Wolf & Co. 
Atlanta 


Your local Mallory Distributor stocks a broad 
selection of Mallory standard welding electrodes, 
in a diversified line of sizes, shapes and alloys. 
He also stocks Mallory electrode holders, bar stock 
and seam welding wheels — available in many 
designs, for a variety of pressures and applica- 
tions. Mallory Distributors can advise on special 
welding problems, or call on Mallory production 
and engineering facilities for special requirements 

. assuring prompt local service on every re- 
sistance welding need. 


HLINOIS 
Machinery & Welder Corp. 
Chicago 
Machinery & Welder Corp. 
Moline 


INDIANA 

Allied Weld-Craft Ine, 
Indianapolis 

Welding Equipment & Supply Co. 
Indianapolis 


KANSAS 
Lampton Welding Supply Co. 
Wichita 


LOUISIANA 
Dixie Mill Supply Co., Inc. 
New Orleans 


Richards Machinery and Supply Co. 
Shreveport 

Oliver H. Yan Horn Co., Inc. 

New Orleans 

MASSACHUSETTS 
Austin-Hastings Co., Inc. 
Cambridge 


MICHIGAN. 

Manufacturers Supply Co, 
Grand Rapids 

MINNESOTA 

Minnesota Steel Supply Co. 
Minneapolis 


Over 30 Years of Resistance Welding Leadership 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 


110 Industry Street, Toronto 15, Ontario 
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MISSOURI 

Hill Equipment Engineeing Co. 
St. Louis 

Kirk-Wicklund & Co. 

Kansas City 


NEBRASKA 
Fuchs Machinery & Supply Co. 
Omaha 


NEW JERSEY 
Essex Welding Equipment Co., Inc. 
Newark 

Mid-Jersey Equipment Co. 
Livingston 

NEW YORK 

Collins & Co. 

Brooklyn 

Mills Welding Supply, Inc. 
Buffalo 


Welding Supply Corp. 
Rochester 


Welding Supply Co., Inc. 
Syracuse 


NORTH CAROLINA 
National Welders Supply Co., Inc. 
Charlotte 


OHIO 

W. H. Kiefaber Co. 
Dayton 

OKLAHOMA 

Hart Industrial Supply Co. 
Oklahoma City 


x 4 
ae 
1 oy 


OKLAHOMA (Con't) 
Marshall Supply & Equipment Co. 
Tulsa 

OREGON , 

J. E. Haseltine & Co. 
Portland 

PENNSYLVANIA 

Weber Welding Supplies 
Pittsburgh 

W. E. Wheaton Co. 
Huntingdon Volley (Phila.> 
TENNESSEE 

Beaver Welding Supply Co. 
Memphis ‘i 
Jones-Sylar Supply Co., Inc. 
Chattanooga 


TEXAS 

Briggs-Weaver Machinery Co. 
s 

Briggs-Weaver Machinery Co. 

Houston 

UTAH 

C. & C. Welding Supply Co. 


WASHINGTON 

J. E. Haseltine & Co. 
Seattle 

WISCONSIN 

Machinery & Welder Corp. 
Milwaukee 

Randall-Graw Co., Inc. 
La Crosse 


Expect more ...Get more from 


> PR. MALLORY &CO inc 


Oy ne 





PERFOR 


POWER INPUT 


» 


ELECTRICAL - 
ONNE a ee 


MECHANIC AL POWER 
AMPIIFIER 
Part No. 40 AQA0003 


POWER OUTPUT 


ELECTRICAL POWER SUPPLY 
B+ Supply ~ 360 volts de 
Filament Supply - 6.3 volts ac 


Te 








ELECTRONK 
AMPLIFIER 
Part No. 16AQ20013 


DISPLAC EMENT > 
TRANSDUCER 
Part No. 40AQA0008 


> This patented Seneca Falls System, now available to industry, 
consists of a Displacement Transducer having built-in switches 
for sensing both initial actuation and overtravel of the stylus; an 
Electronic Amplifier; and a Mechanical Power Amplifier providing 
up to one H. P. of control output. The Power Amplifier takes its 
power from a constantly revolving shaft and drives the load in 
accordance with the original sensing signal. The system will re- 
position within +.0002” and can be used for both single and two 
dimension control. 

This Displacement Transducer may be replaced by any standard 
AC signal source for controlling the Mechanical Power Amplifier. 
Such source can provide for manual or automatic control from pro- 


cess control transducers, velocity transducers or computer systems, 


Write for technical data, pref- 
erably with full information 
about your control problem. 


ENECA 
ALLS 
ACHINE 


ACHINE TOOLS SINCE 1864 


MANCE assurev WITH 


S &NECA 
Seneca Fatis, 


ae 


tt 


SENECA FAL 


ELECTRO-MECHANICAL | 
CONTROLS 


ABOVE: S. F. System applied to Model AP Tracer Lathe. 
Here the Transducer is mounted on a universal, micrometer- 
adjusting base. The Electronic Amplifier is housed in the 
Control Cabinet. BELOW : Overall view of same machine. 





af 


BELOW : Seneca Falls Model Q Tracer Lathe with four car- 
riages controlled by the S. F. System. 





FALL S&S MACH IN & co. 


New York 


Aytomatic and Semi-automatic Lothes * Automatic Drilling and Centering Machines 





ALLENPOINT will give 
you a bulldog grip at 


no premium in price! 


Allen’s scientific redesign of the cup diameter on set 
screws gives greatly increased resistance to with- 
drawal torque. You can count on Allenpoint Set 
Screws to stay tighter longer, under heavy strain and 
vibrations. This dependable premium performance 
of Allenpoints is yours to use without increasing the 
cost of manufacturing your products. 


aw 


\ 


PprPPRRER 


XN 


Uniform Class 3A Threads ALLENPOINT’s performance compared for you 
Allenpoints’ smooth, uniform threads prevent off-lead 175 225 
conditions like Fig. 1. With Allenpoints, you have full, 

even contact between the 

engaging flanks of the es re 

threaded members ( Fig. 2) pe <i ALLENPOINT 

—and a tight friction lock 43 , 

over the entire length of 


the Allenpoint Set Screw. Fig. 1 


Serrated 


Strong, clean, deep sockets allow 
poin 


full wrenching leverage 
Sockets of Allenpoint Set Screws are 
cold forged to produce a deeper, 
smoother socket. No broach chips to OL tae 
interfere with proper seating of the std. cup 
key. This “pressur-forming” preserves point 
the long steel fibers throughout the 
length of the screw—stronger walls 
allow maximum tightening torque. These actual-size, unretouched photographs show the 
cup pattern made by Allenpoints, serrated points, and 
A.S.A. standard cup point set screws in a 3/4” steel 
One more full thread on ALLENPOINTS! shaft. At each degree of tightening force, Allenpoints 
Allenpoint Set Screws have one make a full circle pattern, penetrating deeper for 


more full thread than serrated greater holding power. 

point set screws. That means i ; ; 

more holding power—especially We'll be glad to send you more information and 
important when you're using samples of Allenpoint Set Screws and other Allen 


short lengths. Socket Screw products. 


Stocked and sold by leading industrial distributors everywhere 
Al és &™~ MANUFACTURING COMPANY TD 
Hartford 2, Connecticut, U.S.A. HEAD 
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Sciaky Predetermined Electronic Counter Controlled 
Welder and automatic feed tables used for spot- 


welding 


contoured fuselage panels at 


Ryan. 


COMPLEX SPOTWELDING PROGRAM AT RYAN IS 
SEVERE TEST FOR NEW SCIAKY COUNTER CONTROL 


Ryan Aeronautical Company, San Diego, 
California has achieved a significant first 
in resistance welding—automatic spot 
welding of large contoured fuselage pan- 
els for the Boeing KC-135 and “707” 
Jets 

Referring to their new Sciaky Counter 
Controlled Welder, Mr. Bob Fullerton, 
Ryan's Senior Welding Engineer, stated, 
"This is one new welding development 
that does what the 


nouncements promised 


PRECISE CONTROL 


Early in the program, it became obvious 
welder func- 


really advance an- 


that precise control of all 
tions and absolute production consistency 
of welding was essential. Introduction of 
the new Predetermined Electronic Coun- 
ter Controlled Welder by Sciaky helped 
solve this problem 

Here, tor the first time, 
which functions are 
of alternating current. 
realized with exact- 


is a welder in 
controlled to a frac- 
tion of a cycle 
Control settings arc 
ness. The unvarying accuracy of counting 
is maintained throughout the entire range 
for the longest run at the highest pro- 
duction rate. Any production control set- 
ting is readily reproducible at any time 
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CONSISTENT, SAFE WELDS 

The consistently safe welds produced by 
the Sciaky Counter Weld Control are es- 
sential to the Ryan program since the 
skin is a load-bearing member. In addi- 
tion, the size of the assembly—largest 
every sub-contracted in the industry— 
will not tolerate even the possibility of 
rejects due to imperfect welds. 

The importance of consistently perfect 
welds is emphasized by the tremendous 
number of spotwelds in the aft fuselage 
sections of the Boeing jet tanker-trans- 
ports. Approximately 77,000 spot welds 
are required to join skins to skins, skins 
to doublers and stringers, and bulkhead 
components together. 


TAPE COMMAND 
OF WELDING OPERATIONS 
Welding operations on the various as- 
semblies can be controlled by a tape com- 
mand unit providing complete piece part 
positioning in all directions. Automatic 


—CIAK 


interlock between positioner and welder 
is required. This would provide more 
automatic operation. 


COMPLEX TOOL-UP 


Handling and positioning the aluminum 
skins also presented a major problem. 
Ryan solved this by installing huge posi- 
tioning tables with push button controls 
to permit automatic feeding. 

The characteristics and consistent op- 
eration of the Sciaky Counter Controlled 
Welder combine perfectly with the auto- 
matic abilities and consistency of the 
Ryan positioning table to satisfy the re- 
quirements of this complex production 
assembling operation. 


LITERATURE AVAILABLE 
Technical bulletins completely describing 
the new Sciaky Predetermined Electronic 
Counter Weld Control are available. 
Write on your company letterhead re- 
questing Bulletins 338 and 339. 


Helps Put Profit 


od © Junto Manufacturing 


Sciaky Bros., Inc., 4933 West 67th St., Chicago 38, Ill., Portsmouth 7-5600 
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FASTER... FOOLPROOF... LEGS COSTLY! 
Meet toughest lubrication requirements 










with this centralized 


ALEMITE ACCUMATIC SYSTEM 


Can be installed on any machine in 4 easy steps! 














~ 
1. Remove grease cups or 2. Connect each valve in system to 
grease fittings. its two lubricant supply lines. 












3. Connect valve outlets 
to inlet of bearings. (Each 
valve serves two bearings.) 

















Type ll Accumatic Valve 


Handles difficult multiple-bearing lubrication un- Fully hydraulic—no springs to adjust or replace. 
der all conditions. Fully sealed for clean lubrica- 


tion of power shovels, cement kilns, conveyors — a 
P if Cycle Counter—for a fully automatic record 


any outdoor or indoor installation. Operates 4 oe ; 
y ‘ ‘ ‘ om of bearing lubrication! 4. Provide central pump for 
whether completely immersed in fluid .. . covered supplying lubricant te system. 


by dirt or grit . . . or protected by anti-corrosive Tests show no appreciable variation in the amount 
paint. For fluid oil or light grease. Four sizes, de- of lubricant discharged after 73,312 cycles— 
livering from .050 to .500 cu. in. of lubricant. equal to 122 years of twice-a-day service! 














Now available with Lubrication Recording 




























ALEMITE ACCUMATIC ADVANTAGES! 


@ Prevents application of wrong lubricant. 
@ Seals completely against damaging dirt, grit and water. 


@ No parts are neglected — lubricates inaccessible 


and dangerous bearings at regular intervals. FREE & 
@ Alemite Accumatic Catalog 


@ Eliminates product spoilage due to over-lubrication. 





e Eliminates point-by-point lubrication methods — Alemite, Dept. F-77 
services all bearings in one operation. 1850 Diversey Parkway, Chicago 14, Illinois 


® Delivers exact amount of lubricant to bearing. Please send me my free copy of the complete Accumatic Catalog. 


STEWART 


ALEMITE sy 


’ REG U.S. PAT. OFF 
WARNER 













Name 








Company atin 


Address 






Division of STEWART-WARNER CORPORATION 





City Zone State — 
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Scott Wipers* are lint-free, 2-ply paper—Perf-embossed,®™ a special process that gives superior 
cleaning action, faster absorption. At Wilkening, Scott Wipers are used to wipe grinding machines, 
lapping machines, inspection tabies, the piston rings themselves, precision gages, hands, faces! 


*PATENT PENDING 


WIPER PROBLEM? Look what 
Wilkening did with Scott Wipers! 


Famous Pedrick piston rings, pre- 
cision-engineered for automotive, air- 
craft and industrial engines by 
Wilkening Manufacturing Company, 
at Philadelphia, Pennsylvania, start in 
Wilkening’s own foundry, are finished 
in this firm’s own machine shops. 
Wilkening has used Scott Wipers for 
4 years, with outstanding results. 
Soft, absorbent Scott Wipers were 
first tried here as an economy measure. 
The test took place in the grinding 
department. After a 3-month trial, 
Scott Wipers were placed throughout 
the plant. Today, Mr. H. O. Moffett, 


, a A, 


Factory Manager, says: ““We’ve had 
an annual saving of 80° since switch- 
ing to Scott Wipers.” 

The workers like Scott Wipers, al- 
ways fresh from a box near each work 
station—and carrying no foreign par- 
ticles to cut or scratch! The plant is 
kept neater, with no unsightly piles of 
oily cloths. And Scott Wipers meet 
wiping requirements in all applica- 
tions, in this extremely diversified 
shop operation. For more facts, call 
your local Scott man, or write Scott 
Paper Company, Department AM-77, 
Chester, Pennsylvania. 


SCOTT PAPER COMPANY Makers of the famous Scott paper 


AA 





products you use in your home. 
Consult TV schedules for Scott's 
program, ‘‘Father Knows Best.” 
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Presetting controls for the 
different angles to be 
formed consecutively. 


forms 7 
different 
angles in 
succession 


without 
resetting 
controls 


PACIFIC HYDRAULIC PRESS BRAKE 


In a single handling of metal, Pacific Hydraulic Press The ram is held level automatically by patented con- 
Brake forms an entire series of different bends. You set trols so that work can be done at any point along the entire 
the controls just once and run through the entire sheet or length of bed. Thus a piece can be passed progressively 
plate. Handling time is cut to a minimum. Operating on from die to die for blanking, deep pment embossing, 
the “air bending” principle, the ram comes down to a_ punching and forming. In punching, continuous power 
different depth with each stroke forming the various drives the punch through heavy plate with the shock 
angles preset on the controls. Each bend is accurate within being absorbed by the hydraulic cushioning of the cylin- 
thousandths of an inch. The length of stroke can be ad- ders. This Pacific Hydraulic Brake is also used for straight- 
justed to match any job; bends up to 12” deep can be ening, rubber pad forming, pipe making, stretching, ex- 
formed in a single stroke while the stroke can be reduced _truding, hot forming and even shearing heavy plates. The 
to less than 44” and the press will cycle 50 strokes per Pacific cannot be jammed or overloaded and its precise 
minute or more. accuracy is maintained indefinitely. Maintenance is low. 


Write for literature 


PACIFIC INDUSTRIAL MANUFACTURING COMPANY 


848 - 49TH AVENUE + OAKLAND 1, CALIFORNIA 
PLANTS: OAKLAND, CALIFORNIA AND MT. CARMEL, ILLINOIS 


DISTRIBUTORS: 
LOS ANGELES—Tornquist Machinery Co. * PORTLAND—Portiand Machinery Co. * SEATTLE—Buckner Weatherby Co. * SALT LAKE CITY—Todd Machinery Ce. * DE 
Richard ives & Co. * HOUSTON—Butcher, Carter & Preston Co. * DALLAS—Machine Too! Associates * TULSA—Martin Machinery Co. * KANSAS CITY, DES MOINES 
h Engr. Co. * NEW ORLEANS—Dixie Mill Supply Co. * ATLANTA—Allison Machinery Co. * NORFOLK—Tidewater Supply Co. * PHILADE 
Machinery Co. * NEWARK— G. M. Pearse & Co. * PITTSBURGH—Stee! City Tool & Machinery Co. * BOSTON—Wigglesworth Machinery Co. 
inery Co. * CLEVELAND—Wigglesworth Machinery Distributors * INDIANA—Harry B. Green Machinery Co. * CHICAGO, MILWAUKEE.-The G 








Co. 
Machinery Co. © MINNEAPOLIS—Satteriee Corp. * LOUISVILLE—Harry B. Green Machinery Co. * ALBUQUERQUE—Richord Ives & Co. * CANADA 
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INVENTORY COSTS... 


(Increase 
METALWORKING 
EFFICIENCY... 


HAMIKLEER Coolant 


phase operation on cast iron, hard and soft 


@ Company after company has tested and 
proved that HAMIKLEER eliminates the ex- 
pense of many different coolants, lubricants and 
rust preventives. This one, all-purpose, odor- 
less, synthetic coolant is being widely used for 
practically every cutting, grinding or aqueous 


addition, HAMIKLEER .. . 


steels .. . is saving the heavy cost of cleaning 
operations by preventing rust, even in hot, 
humid weather... and is increasing tool life 
with its excellent lubricity and anti-weld 
properties. 


@ Speeds Up Production by 
keeping work cool at oll times 
for faster, uninterrupted pro- 
duction. HAMIKLEER saves 
preparation time, too, since it 
dissolves instantly in any kind 


@ Reduces Rejects by keep 
ing work cool, clean and visible 
and assuring finer surface 
finishes. HAMIKLEER will never 
cloud or gum and it removes 
previously accumulated scum 


@ Lasts Longer because it 
makes “water-thin’” solutions 
in any ratio of dilution and 
holds the amount carried away 
to a minimum. HAMIKLEER can 
be used over and over again 


@ Eliminates Costly Dis- 
posal Problems because its 
“water-thin" solution form never 
becomes gummy. HAMIKLEER 
can always be disposed of 
through regular outlets, if oils 


do not get into the mixture, 
and it won't pollute streams. 


of water—even the hardest. and gum formations 


Send For FREE SAMPLE TESTING KIT FREE 


of HAMIKLEER to test on your . to all HAMIKLEER users 
own metalworking operations. A FREE ; , 
BOOKLET on HAMIKLEER is also to permit quick, accurate 


available determination of dilution 


right at the machine. 


< ) 
frist. 3 ° 
OtipHia * 


HARRY MILLER CORP. 


Original Products and Processes Since 1936 


4th and BRISTOL STS., PHILA. 40, PA. 
DAvenpeort 4-4000 


i  Welslthiclaitla-ta Meh 
HAMIKLEER, ACTIVOL, HAMICOTE 


STEELGARD, IMMUNOL Service Representatives in Principal Cities 
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The new PORTAGE No. 4 Horizontal Boring, Drilling and Milling 
Machine has a complete NEW LOOK. A heavier base, column, 
saddle and head are a few of the new features. The over- 
all ‘‘beefed up’’ machine offers a wider range of versatility. 
NOW. .. you can handle the larger work .. . with the smallest 
possible capital investment. Write for complete information. 





THE . tage MACHINE CO. 


1026 Sweitzer Avenue * Akron 11, Ohio 
Representatives in Principal Cities 
BUILDERS OF PRECISION MACHINE TOOLS, SPECIAL AND PRODUCTION MACHINERY SINCE 1916 





|| Ae Gage Block 
A Zr INSPECTION SERVICE 


Today’s demand for production accuracy 
requires frequent checking of your gage blocks 


Webber Gage Company, largest exclusive manufacturer of precision gage blocks, makes its own 
laboratory inspection facilities available to all users of gage blocks, regardless of make or model 
The service is inexpensive. Your gage blocks are returned to you in less than one week, with a 
certificate of inspection showing the present size of each block in comparison with master blocks 
certified by the U. S. Bureau of Standards 

In addition all nicks and burrs are removed 

If you wish, replacement of any worn or damaged blocks can 
be made either with standard steel or with Webber's famous 
Croblox (solid chrome carbide). When you select Croblox you 
have assurance of accuracy for many years to come, as these 


super-hard blocks will last up to 50 times longer than the best 


standard steel 


WEBBER INSPECTION 
SERVICE WILL 
SAVE YOU MONEY! 





COMPANY 


t20ee TRLSRETT Reae CLeveceee eure 


ee 


You get this certificate 
of inspection showing the 
dimensions of every gage 
block in your set. 


The cost of 5 
all this for a 
full 84 block 


set is only... 





Vititiiis 


ude 


conommanted fer_renincemen. i Smaller sets in proportion. 





Webber Gage Company ’ ; a RT SRI 
@r GAGE COMPANY 12901 TRISKETT ROAD, CLEVELAND 11, OHIO 
bead EXCLUSIVE MANUFACTURER OF PRECISION GAGE BLOCKS 
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A Limitless Range 
SUPERIOR 


of Die Set Sizes 


meee HAS THEM ALL 


No Premium Price 


? PLANTS TO SERVE YOU!! 


Milwaukee, Wis. Plainville, Conn. 
Mitchell 5-6027 Sherwood 7-2761 





representatives in key areas 


Kalamazoo, Mich. 4-0464 Agawan, Mass. 
eel - eeemagelie, Minn. Republic 9-1132 

ana . Ind. allas, Texas Mass 
Clifford 5-5668 Riverside 5138 Wess uveen, Sass. 
Rockford, Ill. Winter Park, Fla. Clerwater 9-8443 
3-3931 FR 1-1321 Schenectady, N. Y. 
a v4 —— Tenn. Franklin 2-4381 

emloc 33-772 

Chicago, Ill. East Orange, N. J. North Haven, Conn. 
Randolph 6-3871 Orange 5-5810 Cedar 9-1061 
St. Louis, Mo. Denver, Colo. Racine, Wis. 
Jeff 5-1223 Enterprise 234 Melrose 2-1900 





? UPERIO R mm Steel Products Corp. 


2754 So. 19th Street, Milwaukee, Wis. 
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Now available in 182 
standard sizes to meet 
your exact requirements 


TYPE “P” 


Comi- Automatic 
MACHINE 





For Pointing Bolts, Cap 
Screws, Studs and Rods 
Ya" to 12" in Diameter 
that cannot be Automat- 
ically Fed. 


SHORT WORK ATTACHMENT 


Production rates from 480 to 1920 pieces per hour 
make it an ideal secondary machine for short runs 


h t t tically fed. 
on bolts or parts that cannot be automatically fe hardened high speed steel 


Lower production rates available if specified. 
DRILL BLANKS 


Lag screw or cone points can be produced using 


the ECONOMY four cutter pointing head and suit-| — These versatile, low-cost drill blanks are made of top 
able cam insert for long point. quality, uniformly hardened high speed steel preci- 
. 3 : sion ground to exacting tolerances to meet the 

Tooling changes easily made. Wide selection of requirements of countless applications. Ideal for use 
feeds and speeds. as dowels, pinches, knockout pins, gages, and 
rollers. Readily adaptable to form a wide variety of 

Optional short work attachment permits handling end cutting tools, too. And they're offered now in 
bolts 1” to 42” and studs to 5” length with com- 182 standard stock sizes and in sets as shown. 


Typical Operations Performed plete operator safety. Call your local Ace Drill Distributor today! 


on Type ‘P’ Semi-Automatic 
¢ 7, ? 4 & y ¢ e v C NEW CATALOG covers the entire line of Ace 


Pointing Machine 
“Ground-from-the-Solid’ High Speed Steel 
THE ECONOMY LINE and Carbide Drills, Reamers, Drill Blanks 
Automatic Shaving Machines Automatic Pointing Machines and Special Drills. Send for it today! 
Automatic Pointing & Shaving Machines Semi-automatic Pointing Machines 
Automatic Pointing & Threading Machines 
Double End Automatic Pointing Machines 


THE ZR) Th’ ENGINEERING CO. 
4 WILLOUGHBY, OHIO 


Designers and Manufacturers of 


Ww! MOREL baa! O : : 
Secondary Operation Machines since 1915 





Handle your small part precision JIG 
BORING on the LINLEY JIG BORER 


Why tie up your big, costly jig borers on small work when 
you can get maximum utility at less cost per hour on a ma- 
chine exactly fitted to your work? Put your small work on the 
LINLEY where it belongs and reserve your large machines for 
large work, where large work belongs. You'll save money this 
way. 
SPECIFICATIONS 
Table Movement: 6” x 10° — Table Size: 7” x 174" 


Complete details sent promptly es request 


LINLEY BROTHERS CO. ADRIAN, MICHIGAN 


664 STATE ST. EXT., BRIDGEPORT 1, CONN. 











ORIGINATORS OF “'GROUND-F ROM-THE-SOLID” DRILLS 
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RUSSELL, 


BURODSALL 


BOLT 


AND 


NUT 





Technical-ities 
By John S. Davey 


Bolts take greatest 
stress during wrenching 


If a bolt doesn’t fail when being 
wrenched up tight, it won’t 
fail in service (assuming bolts 
and joint have been designed 
adequately for the loads). 

That’s because two forces 
put stress on bolts (and cap 
screws) as they tighten: Ten- 
sion due to bolt stretch; torsion 
due to friction. But only ten- 
sion remains after wrenching. 
In a rigid joint, if this tension 
exceeds external forces, bolts 
will never experience any fur- 
ther strain, and will therefore 
not loosen or fail. 


WHY SOME FAILURES? 
Obviously, unusual unforeseen 
loads cause trouble. The instant 
they exceed residual tension, 
they add to the stress placed on 
the bolt and can cause immedi- 
ate failure. Or they can cause 
loosening, leading to stress 


Are you using 
more bolts than needed ? 


The stability of a 4 bolt arrangement can be matched by a 120° spacing of 3 bolts. Strength can be actu- 
ally increased by using RBaW high carbon heat treated bolts (identified by ‘‘E” and three radial dashes). 


OBODY wants to use too few bolts 
or cap screws and risk failures. 
But using too many is not the best 
answer either. It means too many 
holes to drill, to fill — both costly. 


RB&W offers some suggestions. 


BALANCED BOLT PATTERN 
By “rule of thumb,” bolts are gen- 
erally arranged symmetrically in a 
pattern of four. Yet three bolts 120° 
apart around a common center will 
prove just as stable, and save on 
assembly. With stability assured, 
the preblem is then one of load ca- 
pacity. 
PRELOAD TO GET FULL CAPACITY 

In checking size and number of 


bolts, calculate the stress and get 
rid of the excess. You have enough 


if you’ve allowed for usual factor of 
safety ... and the fasteners are 
tightened so that residual tension 
exceeds maximum external load an- 
ticipated. If they are, you have 
safety. The bolts will stay tight, 
won't fatigue, won’t fail. 

With RB&W standard fasteners, 
engineers and production men can 
take quality, uniformity and de- 
pendability for granted — and can 
concentrate on the problem of 
proper application and assembly. 
For help or information on your spe- 
cific product, write Russell, Burdsall 
& Ward Bolt and Nut Company, 
Port Chester, N.Y. 

Plants at: Port Chester, N. Y.; Coraopolis, Pa.; 
Rock Falls, lil.; Los Angeles, Calif. Additional 


sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 





change, which in turn causes 
fatigue and failure. That’s why 
you’ve got to torque bolts tight 
... and the tighter the better. 

An exception: A _ flexible 
joint. With high cyclic loading, 
again loosening and fatigue 
cause trouble. Since you 
shouldn’t tighten such a joint 
too much, sometimes the only 
remedy is to take out the flex- 
ible element and put in a rigid 
joint, (A metal to metal flange 
connection instead of a gasket- 
ed one, for example.) 
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High strength bolts stop 


joint failure from vibration 


Shakeout equipment used by one company for un- 
loading coal cars applied its vibration via a fabri- 
cated frame lowered onto the cars. This frame was 


originally riveted. 


But it was a constant source of maintenance, About 
every 10 days, the frame had to be welded, loosened 
rivets replaced. Finally it was refastened with RB& W 
high tensile bolts and hardened washers. Maintenance 


now is nil! 


Proving again that high strength bolts make the 
strongest connection for the severest service. 



































Internal working parts of the Forkardt chuck 





FORKARDT CHUCKS 


THE New Chuck for Every Type of Work 


One-inch “Teeth” — with Twenty-Ton “Bite” 
SPECIAL FEATURES: 


e Interchangeable jaws 
e Same jaws for External and Internal gripping 
e Transmission effected throughout by surface control. 


HAND OPERATED —POWER OPERATED 
WRITE FOR LITERATURE 


PAUL FORKARDT KOMMANDITGESELLSCHAFT DUSSELDORF 
GERMANY 
U.S. DISTRIBUTOR: MIDWEST-OVERSEAS TRADING CORPORATION, 647 W. VIRGINIA STR., MILWAUKEE 4, WISCONSIN 


Higher gripping power 
Higher accuracy 
Higher resistance to wear and tear 
Non-divided chuck body—made of steel 
All operating parts made of 
NITRALLOY STEEL — HARDENED — GROUND 


No bevel wheels 
No toothed wheels spiral threads 


Large gear ratio 





SIGOURNEY 


4 
4 


No ordinary bench drilling machine, but an extremely 
accurate, high speed, sensitive machine for precision 
drilling. Drills from %4” down to extremely small 
sizes. Successfully used down as far as .008”. 
Table and column exactly squared, one to the 
other, and built with strength and rigidity for main- 
tained accuracy. Hardened and ground spindles in- 
sure long life. Sealed ball bearings throughout for iLLUSTRATED 
smooth operation from 4,000 r.p.m. to 10,000 r.p.m. SULLETIN 
Motor, driving belt, and spindles entirely enclosed 
for safety. Available with 1, 2, 3 and 4 spindles. 


SIGOURNEY TOOL COMPANY 


(Division of The Smyth Mfg. Co.) 
HARTFORD 6, CONNECTICUT 


PRATT & WHITNEY COMPANY 


W 











AVIS KEYSEATER 


This low cost machine will handle in- 
ternal keyseating jobs up to 1 in. 


Write for illustrated bulletin. 
DAVIS KEYSEATER CO., 403 Exehenge St., Rechester, N. Y. 














DYKEM 
STEEL BLUE 


Stops Losses. 


making Dies and 


Templates 


. In- 
creases efficiency and 
accuracy. 


Write for sample 
on company letterheod 





, three your . 
Write for free sample tube on company L 
THE DYKEM CO., 23018 NORTH 11TH ST., ST. LOUIS 6, MO. 
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FUNNEL TO SAVINGS IN 
HANDLING AND MOTION 


COMBINED OPERATIONS ON 
V & O EQUIPPED PRESSES 














Each of the above units (designed 
and built by V & O) “funnels” two 
or more operations into an inte- 
grated system of parts production. 
Eliminated are such intermediate 
tasks as materials-handling between 
machines, hand-placing of partly 
finished pieces in dies, and separate 
inspections of parts in process. 





Stamps out fins in progressive 
die, then stacks them onto tubes 

















All three units are based on 
standard types of V & O presses. 
Even the chainmaking press, which 
is on its back to facilitate tool 
operation, follows a precedent well- 
established by V & O. Of equal im- 
portance is the fact that V & O 
presses are especially designed for 
combined operations. Featuring 
long slide precision, they have the 
accuracy, sturdiness and adaptabil- 
ity essential to long die life and 
smoothly functioning feeds and 
attachments. 
























Feeds and cuts muffler tub- 
ing to length automatically 







Remember, too, that we prob- 
ably have more experience in equip- 
ping presses for automatic methods 
than anyone else. We have been 
doing it since 1889. Why not put 
this experience to work now—it 
can mean important cost reductions 
in your production operations. 






















Assembles five different parts into 
continuous linked chain, spins rivet THE Vv & 0 PRESS COMPANY 


Division of Emhart Mfg. Co. 






301 UNION TURNPIKE, HUDSON, NEW YORK 








PRESSES AND METHODS THAT AUTOMATICALLY REDUCE COSTS 
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that ‘NEEDED LIFT can come from 


You name the job or jobs to be done! We'll supply a 
crane or cranes that will do it. Standard Models in a 


wide range of styles, sizes and capacities will generally 
meet your requirements. If not, we'll engineer and build 
what you need. We've been doing it for more than 40 years. 


EUCLID 
SERIES H 
HOISTS 


In Capacities 


nation with a welded frame. 


for Details & Catalog, write 








NO REVERSE LEVER! 


WON'T STICK! 


.O75 TRAVEL! 
RUGGED! 


3 


et 


INDICATOR 


INTERNATIONAL 


write ropay! M:G INSTRUMENT CO. 


12940 Saticoy Street, North Hollywood, California 


Dept. 20, 


instead of wearing out! 


A highly sensitive, easy-to-read 
finger-type indicator that will 
read either direction without 
reverse lever or clumsy gear 
shifting. Will accurately repeat 
within .0001, The extra long 
contact point makes it more 
accessible and versatile. 
Unconditional lifetime guar 
antee. WRITE TODAY FOR 
COMPLETE DETAILS 


EUCLID HOISTS are highly efficient and strictly 
modern in every detail with oversize anti-friction 


bearings and heat treated steel parts in combi- 


The planetary gearing and mechanical load 


CRANES & HOISTS 


TO 





SRAISE FiT 





GET A EUCLID PROPOSAL 


brake are mounted in oil tight housings. The 
hoist gearing is assembled in the hoist drum. 
This design produces an unusual compact, 
rugged and accessible hoist readily adapted to 
various installations and types of control. 


THE EUCLID CRANE & HOIST COMPANY 
1367 CHARDON ROAD e CLEVELAND 17, OHIO 








SPURS TO 72” PD, 1 DP 
BEVELS TO 54” PD, 1 DP 


These four perfectly matched sets of 
steel bevel gears were built by Stahl 








INSIDE MICROMETER 
Improved, highly accurate with 
new 1!/.” feature permitting 
use in small diameters. 


DEALER INQUIRIES INVITED 


to exacting Navy specifications for 
use on floating docks. Stahl’s special- 
ized experience and ample facilities 
are yours to command. For gears in 
any size—any quantity, precisely 
made and delivered on time—get 
your next estimate from Stahl! 





SPIRAL, HELICAL and WORM GEARS 
TO 48” PD, 2 DP 


CONTINUOUS-TOOTH HERRINGBONE 
TO 60" PD, 2 OP 


SPROCKETS TO 72” PD, 22" CP 
RACKS TO 20 FT. LONG, 3 DP 


SILENT GEARS; 
RAWHIDE, BAKELITE, FIBROIL 


HEAT-TREATED, CASE OR FLAME 
HARDENED GEARS — 
OF CARBON OR ALLOY STEEL 


GEAR & MACHINE COMPANY 


3901 Hamilton Ave 
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‘There’s a good reason why CHICAGO 
socket screws “roll with the punch” 


Strange as it seems, the hardest fastener or one with greater 
tensile strength can be the weakest part of your product. 
Why? Because excessive hardness results in a brittle fastener 
that is more susceptible to failure under sudden shock. 


At CHICAGO, proper hardness is a mighty important phase 
of our metallurgical quality control. Through years of 
specialized experience, we’ve found the hardness range that 
produces a fastener with just the right amount of elasticity 
to withstand severe shock and vibration. Constant testing 
assures every fastener has this hardness . . . one of many reasons 
CHICAGO screws are the most dependable you can buy. 


For help on all your fastener problems, call your CHICAGO 
distributor. He’s your direct line to 85 years of fastener 
experience. 


THE CHICAGO SCREW COMPANY 


DIVISION OF STANDARD SCREW COMPANY @ ESTABLISHED 1872 
2701 WASHINGTON BOULEVARD, BELLWOOD, ILLINOIS 
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GAGING PROBLEM 
Iw MIND ? 


‘je 
{© «> 
5 


Investigate Comtorplug 
Unique Expanding 

Plug Gage 

for Holes 

In Volume 


, 


COMTORPLUG. interchangeable expanding plugs gage 
simple or special bores from Ys” to 10°” diameter. 








UNIQUE ADVANTAGES 


* Large dial with .000!” grad. 
uations 

© Indicates actual size, a fixed 
— not passing — reading 

* Portable — no wire hoses, 
stands or electronic gear 

© Positiwe 2-point gaging — 
automatic centering 

© Assured accuracy regardiess of 
who operates it 

® Shallow holes, deep holes. in 
side splines, open-end holes 
gaged easily 

© Detects ovatity, back or front 
taper bell mouth barrel 
shape 

® Reaches to bottom of blind 
holes 

© Will gage work in the ma- 
chine 

© A shop tool for all-day every 
day use 








Anybody can use Comtorplug with 
positive accuracy .. . at machine, 
bench, lab . . . anywhere, since it's 
unencumbered by wires, hose, heavy 
base or electronic gear. The same 
amplifier fics all plugs and fixed 
readings show ACTUAL SIZE, front 
or back tapes, ovality, etc. Whatever 
problem bore you have in mind, 
COMTORPLUG may be the answer 


COMTOR 
COMPANY 
68 Farwell St. 
WALTHAM 54 
MASS. 


GET THE FACTS — REQUEST BULLETIN 50 














THINK of it! 


OW you can have a boring 
head that will BORE, FACE, 
TURN and GROOVE 
at no higher cost than 
you would pay for an 
ordinary, single pur- 
pose boring head 


2 THINK 


This over before buying 
that NEW head!! 


A Boring Head 
That Won't Face 
is NOT Complete 


Models for Any Size Machine 
Write today for full details 


CHANDLER TOOL COMPANY 


MUNCIE, INDIANA Model **D"™ 





COMBINED BORING AND FACING TOOLHEADS 





CLOSE TOLERANCE DUPLICATING 
MADE SIMPLE AS A-B-C 














“DuPLIMATIC BRAIN” 


REPRODUCES FROM METAL 
TEMPLATE OR PLASTER MOLD 


Proved by years of service in leading plants. 
Single dual and triple automatic control models 
. Accurate profile or con- 
tour machining, 0 to 60 IPM. Use any size 
machine tool to full rated capacity. No inter- 
ference with conventional 
use of machine. Your own 
people trained to service. 


using a single pro 














TRACER 
CONTROL 
COMPANY 


WRITE FOR CATALOG 595 E. 10 Mile 


Hazel Park, Mich 





THIS is No Ordinary 
Power Hack Saw Biade 


This is the unbreakable MARVEL High-Speed-Edge 
Hack Saw Blade—the first bi-metal blade—invented, 
developed and introduced by MARVEL. This blade 
was developed to cut any material from the free ma- 
chining steels to the toughest alloys, fast, accurately 
and economically. Just one type blade to handle any 
job—no switching blades to cut different materials. 

MARVEL blades can be tensioned from 200% to 

% more taut than ordinary blades. This advantage 
permits heavier feed pressures to be used without 
deflection or fear of breakage. 

This rugged cutting tool assures outstanding econ- 
omy, accuracy, long life and complete safety—it is 
unbreakable. 

Ask for MARVEL Blades by name and you can 
be sure you’re getting the best. Leading Industrial 
Distributors have them in stock. Write for latest 
Cutting Tool Bulletin. FB-1021 


ARMSTRONG-BLUM MFG. CO. 


5700 W. Bloomingdale Ave., Chicago 39, U.S.A. 


Manufacturers of the Outstanding MARVEL Metal Saws 
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BALANCED ISOLATION ‘OF ; MORE EFFICIENT 
RIGIDITY MOTOR VIBRATION - POWER TRANSMISSION 
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The exclusive motor mount design 
of the U.S. Vertical provides bal- 
ance, rigidity and greater milling 
ACCURACY! And, check these 
ADDED features — all designed to 
mill more aid in close tolerance work. 
Machine weighs 2000 Ibs. 
accula tely a i Massive knee, saddle and table 
P| Extra wide bearing surfaces 
with the ee Tested and CERTIFIED ten ways 


Major castings are internally ribbed, 
normalized and stress relieved. 


U S V a i Dovetails are deep and hand scraped 
@ Extra quill, knee, saddle and table travel 
DeMOPTICAL sicinc 


Write for your FREE copy of new 
MACHINE U.S. Vertical Milling Machine 


Bulletin. 


Builders of Milling Machines only 


U ™ C« Burke 6 Brotherton Road e Cincinnati 27, Ohio 


MACHINE TOOL DIVISION 
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Hamilton press line 
expanded to include 
medium size presses 


Pictured above is a new Hamilton Gap Press recently 
installed at the Eaton Manufac<uring Company, Cleveland, 
Ohio. This new large-bed press stamps out the larger grille 
guards which the latest model cars are calling for. 


The capacity of this press is 250 tons and the speed 28 to 30 
strokes per minute. Bed area is 90 in. right to left; 36 in. 
front to back. It is one of a new line of single and double- 
crank presses ranging from 100-300 tons capacity. 

Write to Hamilton Division, B-L-H Corporation, for full 
information and specifications on this new line of heavy 
duty Hamilton presses. 


Bliamilton Division. nanitton, ohio 


BALDWIN :- LIMA: HAMILTON 


Diesel engines *« Mechanical and hydraulic presses ¢ Can making machinery * Machine tools 





AM’s Annual Production Planbook 


and Buyers Guide Issue 





New York—Four out of five Amer 
ican Machinist subscribers surveyed 
find the “Nuggets” in the 
Planbook 
“useful”; al 
from 


reference in 


recently 
annual Production 
Buyers’ Guide 
90% 


and 
Issues 
retain year 


most copies 


to-year for future 


helping solve production problems. 
ping 


f you have a tough machining prob 
em, for example, turn to Section B 


n your copy of the 1957 issue. Here 


284 


reported in the 
American Machinist for a full year 


page numbe 


material 


and all other machining operations . . . 


will find 27 pages of core ideas 
machining processes 
regular issue of 


yn successful 


American Machinist issue dates and 


rs in which the original 
was published are included, 
ish to refer to the full text. 
‘ instances the drawings, di 
is or photos are re-published in 
Planbook 


issue. 


Here are the latest machining ideas 


... DRILLING ... TURNING... MILLING ...GRINDING... 


packed into an easy-to-use, single volume reference work 


Other Idea Values 

For a check-list of machining things- 
to-come, see pages B-28 and B-29, 
“Developments to Watch in ’57.” 
Here is a summary of important ma 
chining developments sure to spark 
ideas for improved machining 
processes. 


Added values are the “Manufactur- 


ers’ Free Literature” lists starting on 
page B-26; and “Names in the Nug- 
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gets,” page B-154, which furnishes 
the trade or manufacturers’ names 
of equipment described in the “Nug- 
gets.” 


Buyers’ Guide Lists Sources 

Section J, a complete Buyers’ Guide 
of sources-of-supply for machine 
tools, other production equipment, 
parts, components and supplies, en- 
ables you to take immediate action 
on ideas generated by the “Nuggets,” 
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through direct contact with vendors 
who are listed in the Buyers’ Guide 
The names of advertisers in the 
Planbook are shown in bold-face 
type, with page numbers of their ad- 
vertisements, to help you get product 
information right away. 


1958 Edition Coming 
Mid-September, 1957 
Next American Machinist Produc 
tion Planbook and Buyers’ Guide Is 


sue to reach you will be published 
Mid-September, 1957 just in time to 
aid your production planning and 
budgeting for 1958. 


All the helpful features found in 
previous issues will be included, to 
provide you with a modern, manage 
able, year ’round reference volume 
of “How-to-do-it,” “What-to-do-it- 
with,” and “Where-to-buy-it” ideas, 
facts and information. 


285 





1 
{ 
i 
! 
| 
| 
| 
! 
! 
| 
| 
! 
! 
! 
| 
i 
| 
J 








INVEST ONE-TENTH THE COST OF 
A GOLF BAIL... 3 


L 


Mr. Chase, Sales Mgr. 


311 Walnut Street, St. Paul 2, Minn. Phone: CApital 2-4419 


START SAVING DOLLARS IN 
YOUR TOOLROOM . . Wow! 


Robbins angular tooling equipment often pays for itself 
the first few times you use it . . . but let’s be conservative. 

Let’s talk about writing off the cost over ten years. HEAVY DUTY SINE PLATE 
(About half the useful life of a “Magna-Sine!”) Written mba 3: 
off in this manner, the Model A-5 Magna-Sine illustrated 
represents an investment of around twelve cents a day! 





Please send me your new free Handbook, “Torit’s Guide to 


COMPANY____ 
STREET___ 


a This equipment saves dollars of valuable toolroom time 


on every job. Set-ups that require hours by other methods 
take just minutes the Robbins way. Set up to machine, 
grind or inspect any angle in just four simple steps: : 


(1) Look up required angle in Table of Constants fur- pagnaaner wie 


nished with unit, (2) Select gage blocks indicated, (3) MAGNETIC TABLE 
Place blocks between base and sine bar swivel block, 
(4) Secure the work . . . and you’re ready to go! 


[Tt nn nnn nnn nn 
TORIT MFG. CO., Attn.: 


This simple, fast, sure method sets up any angle, single 
or compound, right or left hand, without V-blocks, angle 
plates or complicated “‘build-ups.’’ Complete range of 
models and sizes puts Robbins precision equipment within 
the reach of every shop. Write now for literature. 


to answer your dust problems 





FOR INSPECTION AND 
UGHT MACHINING 


OMER E. —Xibbine COMPANY 


24800 PLYMOUTH ROAD DEPT. F DETROIT 39, MICH. 
Also manufacturers of special machinery, automatic assembly machinery. 





From the American Machinist Library 
of Tips for Top Shop Men 


costs, higher worker morale possible 


Mail coupon for details on lower , : 
yt ROCEDURE for methods improvement: Pick 
with Torit Dust Collectors. 


an operation to be improved. Put down in 
Here are up-to-date facts on industrial 


dust problems. How to solve them effi- 


ciently at low cost with flexible, economical in ¥ 
Torit Dust Collectors. Details on all Torit each detail in order. Where a chance for improve- 


units, helpful information, charts, appli- 
cations, etc. 28 pages, fully illustrated and ment appears, develop the better method. Apply 


it’s yours FREE. Write or use coupon 7 " 
above for your copy today. it on the job. 


TORIT MANUFACTURING CO. 


311 Walnut Street, St. Paul 2, Minn. Dept. 406 | 


writing what happens—the details. Challenge 
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Atom smasher builder 


TESTS DISCS 


..PICKS 3M! 





AVERY AND SAUL COMPANY, pressure vessel 
and steel fabricator of Cambridge, Mass., builds electron 
accelerator tanks for Van de Graaff atom smashers. The 
%" A-212 Grade B carbon steel (70,000 psi) used in these 
tanks must be completely clean—free of surface imper- 
fections and scale, and ground to a 125 micro-inch surface. 
To do this important clean-up job, the company uses 
coated abrasive discs on air grinders and has experimented 
with the major brands of discs on the market today. 


Results are conclusive: 3M abrasive discs—Grit 
36, Type “C”’—have a 50% longer production life than any 
other disc used, and do a perfect job of clean-up as required 
in this high-standards industry. 


=r ttt trtttettiettiettiettilfu.ftsfolf ¢ A] 
Made in U.S.A. by MINNESOTA MINING AND MBG. CO. General Offices: St. Paul 6, Minn. In Canada: P.O. Box 757, London, Ontario. Export 


Sales Office: 99 Park Avenue, New York City. 
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You can count on the same outstanding results 
when you put 3M Abrasive Discs to work in your plant. 
They’re famous the world over for quality and depend- 
ability—have helped manufacturers everywhere increase 
production, cut costs. Get the full facts from your 3M 
Representative, or send the coupon below. 


eee ee ee 


Minnesota Mining and Manufacturing Co. 
Dept. AK-77, St. Paul 6, Minnesota 


[[] Send me FREE booklet “Tips for the Disc Grinding 
Operator” 

(J Send me FREE booklet “Weld Grinding and Blending” 

(] I'd like to talk with a 3M Representative 


COMPANY 


ADDRESS 


goovcr On 


ue 


*€seanc™ 
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‘MAGNETIC 
DIES by WHISTLER 


o* 


e Operate like a single-purpose die e All punch and die 
parts interchangeable e Pierce metals up to 4” thick steel 
e Changes made from one operation to another while the die 
set is in the press e Change-over time from 5 to 20 minutes, 
depending upon size of die set e Lower die costs e Saves die 
storage space e Precision work in any size press e Backed 
by Whistler's 40 years of die making experience serving the 
nation’s leading plants. 
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YOU NEED THIS 
CATALOG ...« Shows by 
photos, drawings and prices how 
the Magnetic Die* system drasti- 
cally cuts die costs, saves valuable 
time, speeds production. Write 
for it today. 


* Whistler Magnetic Dies ave fully patented and are 
id under the registered trade name Magna-Dre 


S.B.WHISTLER & SONS, INC. 
745 Military Road, Buffalo 23, N.Y. 


nnn {~~~ 


ADJUSTABLE, MAGNETIC ond CUSTOM DIES FOR ALL INDUSTRY 
Direct Factory Representatives Loceted in Principal Industrial Areas 
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HOW 10 GIVE METAL PRODUCTS 
THE RIGHT FINISH... 


Here are economical, sales-building 











methods that produce more attractive products 





SUPPLIES UP - TO - 
DATE INFORMATION 
ON: 


—the techniques 
metal finishing 


—the commercial 
metal finishing 

—the sales value of attractive 
finishes 

—the economics of 
finishing 

—the design ~ parts which 
require finishing 

—new finishing equipment and 
processes 

—metal finishing costs 


involved in 


aspects of 





metal 








F ERE’S a manual which demonstrates the vital importance of the 
finishing process in the final appearance and sales appeal of a prod- 
uct and describes each of these processes in careful detail so that you may 
achieve an attractive finish as efficiently and economically as modern 
methods will allow. With special attention to improving results and re- 
ducing costs, the book covers all types of finish, such as galvanizing, 
polishing, plating, lacquering, enameling and painting—wood grain re- 
production, chromium plating, and synthetic enamels, and many new fin- 
ishes of a specialized nature. 


FINISHING METAL 
PRODUCTS 


By HERBERT R. SIMONDS 


Consulting Engineer 


and ADOLPH BREGMAN 


Consulting Engineer, Executive Secretary, Masters Electric Plating Association 


Second Edition 
352 pages, 54 x 8%, 147 figures, $6.00 


The revised edition of this highly useful manual] describes many new 
developments, and incorporates the rapid progress in plastics and synthetic 
resins. Chapters on coloring metal, on costs and estimates and on organic 
coatings have been added. Answers to every kind of question which arises 
in connection with finishing processes are supplied in careful detail, 
aiming at the most efficient and economical means of achieving a highly 
attractive finished product with a maximum of selling appeal. 


Read this partial list of chapter headings for a few of the important 
processes and topics described: 


Chromium Plating 
Spray Coating 
Electroplating Costs and Estimating 
Synthetic and Novelty Finishes 
+ Enameling and Lacquering 
* Coloring Aluminum 
Porcelain Enamel 


Sales Value of Attractive Finish 
importance of color 

How to Minimize Cleaning Expense 
Pickling for a Better Finish 

Polishing in Industry 

Designing Products to Reduce Polishing 
Expense 


Recent Developments in Plating 


See the book 10 days FREE * Mail Coupon 
Ee 


McGRAW-HILL BOOK CO., 330 W. 42 St., NYC 36 

Send me Simonds and Bregman’s FINISHING METAL PRODUCTS for 19 
‘ays’ examination on approval. In 10 days I will send $6.00 plus few cents 
for delivery, or return book postpaid. (We pay for delivery if you remit with this 
coupon; same return privilege.) 


Name 
Address 

City 

Company 


Position FA-?-15-57 


This offer applies to U.S. only 


ener eses cman an asesienanenenenal 
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raw eggs travelied through 
this piston-manufacturing 
z-line without breaking 


That defines the gentle handling which can be had in the 
integrated, completely automatic manufacturing system 
called the Z-Line. Yet it is only one feature — and optional. 


There are Z-Lines in production which automatically produce 
an entire “family” of parts, with no modification. 

The Z-Line is built to your needs from standardized 
components. It makes use of conventional machine tools 
(perhaps they are already in your plant). Maximum machine 
utilization is inescapable because each machine is fed 

on its individual demand. 


The Z-Line cuts costs, tangibly and impressively. 


May we discuss this with you? 


Established in 1949 


CARGILL+- DETROIT Coyoualin 


Designers and Builders of Automatic Manufacturing 
2254 Cole Avenue - Birmingham, Michigan 


MEASUREMENT AUTOMATION DIVISION 
Gages, size controls, and components. 
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WILLIAMS -WHITE C-FRAME PUNCHES and SHEARS 


Custom Built to 
Your Requirements 


Bronze bushed main shaft bearings 
Anti-Friction flywheel bearings 
Renewable liners in ram pocket 
Jaw or friction clutches 

Footbutton or treadle control 


Above are some of the features built into C-frame 
Punches and Shears by WILLIAMS-WHITE & CO. 
They are regularly built in various capacities and 
throat depths, either single or double end and 
with plain or architectural type tables. Frames may 
be either cast semi-steel, of box section, or of steel 
plate, welded construction. , 
REPRESENTATIVES 


CALIFORNIA, Los Angeles: George A. Davies Mach’y Co. 
ILLINOIS, Chicago: WILLIAMS-WHITE & CO., 53 W ” eckson Bivd. 
MICHIGAN, Detroit: E. E. Wood Mach’y Co 
OHIO, Cincinnati: Columbus or Dayton: Seifreat-Elstad Mach’y Co. 
Cleveland: A. L. Bechtel & Son 
OREGON, Portland: Allied Northwest Mach. Tool Corp. 
PENNSYLVANIA, Pittsburgh: Frank Ryman’s Sons 
Wynnewood (Phila Edw. A. Lynch Mach’y Co. 
WASHINGTON, Seattle: Perine Mach’y & Supply Co. 
WISCONSIN, Milwaukee: Pagel Mach’y Co. 


BUILDERS OF MACHINERY SINCE 1854 


WILLIAMS -WHITE r. 2 Ot oe 


304 EIGHTH 5 MOLINE L INO 


PRESSES . BULLDOZERS 


Pictured above is a WILLIAMS-WHITE No. 14, 
Single End Punch of 100 tons capacity, 36-inch 
throat, with standard punching, angle, plate and 
bar shearing tools. 

For complete details, ask for Bulletin 74 





pee 








Dr. Chos. ME,Founder Mirs’ agents Contract prodostions 
Choe Eisler, ee wanted Special machines 


A SPECIALIZED CAM MILLING SERVICE 
Over 100 Types of INDEXING TURNTABLES 
Also Geneva Geors, Spot and 

Butt Welding, Positioners 

for Brazing, Soreyng Sone Welding 








WEE Jive Yo 


® Easier Positioning 
Gripco Pilot-Projection Weld Nut, 


® Quicker Fastening 
® Extra Threaded Depth at 
® Less Cost 


Available with or without 
Gripco locking feature. 
Three weld projections on 
bottom of nut provide a 
firm non-rocking electrical 
connection during weld- 
ing. Write for samples and 
full details today. 


AUTOMOBILE 
FRAME 


circular pilot designed, provides 
quick, easy positioning of nut in 
bolt hole for instant resistant 
welding. No jigs, no fumbling, no 
waste of time. Weld spatter can 
not foul threads. Two heights for 
different metal gauges. 


Gripco Countersunk Weld Nut 
eliminates time-wasting retapping 
of nuts after welding. Exclusive 
countersunk nut bottom eliminates 
fouling of threads by weld spat- 
ter. No time wasting false starts, 
no cleaning of damaged threads, 
nut ready to receive bolt imme- 
diately. 


NUT COMPANY 


102 Broad St. + South Whitley, Ind 

















WAY GUARDS 


@ KEEP WAYS CLEAN 
@SAVE THE MACHINE 
@SAVE THE MAN 


Made by experienced men 
to fit your needs. 


MADE OF 
OIL RESISTANT 
COATED FABRIC 


HIGH ABRASION 
TEST 


WRITE FOR DETAILS 


36 MCWILLIAMS STREET 
CAN- PRo Qyectateon_ FOND DU LAC, WISCONSIN 
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“Our greatest challenge... 
the development of men” 


Ralph Cordiner, President, General Electric Company 


“Few expenditures we can make are more 
important than those for education. A well- 
educated person produces more and consumes 
more, makes wiser decisions at the polls, 
mounts a stronger defense against aggression, 
and is better able to perform the grave re- 
sponsibilities of American citizenship. 


‘Freedom needs educated people. So do busi- 
ness and industry. I earnestly ask you to 
support the college or university of ‘your 
choice in its planning for expansion and a 
stronger faculty. The returns will be greater 
than you think.” 


If you want more information on the problems faced by 
higher education, write to: Council For Financial Aid To 
Education, Inc., 6 E. 45th Street, New York 17, New York 


KEEP IT BMmOHT 


Sponsored as a public service, in cooperation with the Council for Financial Aid to Education 
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Gaging.. 


the Surplus Machinery Market 


e@Once again we’re in one of those “ask a hundred dealers and get 
a hundred different answers” business situations. Their replies at 
the moment range from “rotten and still going down” to “consider- 
able improvement in recent weeks, and it now looks as if business 
will pick up strongly in the fall.” 


Market for the smaller types of used machine tools is virtually at 
a standstill, seemingly because the little shops are feeling the pinch 
of tight money and the drawing-in of subcontracting work by the 
larger plants. The small shops, however, look for a decided busi- 
ness pickup early this fall, when new orders start to roll in. 


To quote one optimistic dealer (and he’s one of the biggest in the 
country, too), “You can look for an upturn in orders for used ma- 
chinery early in August because surveys show manufacturers’ 
spending for new plant is going to be higher this year than last... 
and so far they haven’t spent anything. They have to start some- 
time.” This dealer predicts the market will show the same pattern 
as last year—a slow second quarter and a third quarter pickup. 


Another dealer claims the upturn is already under way, insofar as 
inquiries are concerned, but orders are still slow. 


Another optimist is the big Chicago dealer who reports sales are 
“pretty good” at the moment, and who is sure that the second half 
(which includes the slow summer months) will be a good one when 
the results are all in. 


” 


“Everything is selling now,” this dealer claims—including old 
machines that were hard to move just a few months back. 


All types of plants are buying today, he says. The “weak sisters” 
are being forced out of business and have to sell their equipment 
through dealers or auctions. But the better-managed plants are not 
only holding their own—they’re constantly expanding and modern- 
izing, and looking for production equipment that will help cut costs. 


That’s the bright side. And now let’s take a look at the dark side. 
Here’s a Chicago dealer who says “Business has been hurting for 
some time, and the sales curve is still pointing downward.” In- 
quiries are slow and dealers in his area for the first time in many 
months are well stocked with top quality used machine tools. In- 
ventories are so high, he says, that a lot of dealers are going to be 
on the rocks if customers don’t start buying soon. 


e@Here’s a paradox for you: on the same day we received com- 
plaints from two dealers (Midwesterners, incidentally) to the effect 
that (a) our reports on West Coast business are too rosy, and (b) 
that our reports on West Coast business are too gloomy. 


One of the Midwesterners claims that the used machinery business 
out on the West Coast is considerably better than we have been 
reporting in this column. He has just shipped two truckloads of 
surplus machines out there on definite orders. And not only that, a 
West Coast dealer recently told him “We have never been busier 
out here.” Reason: West Coast industry is diversifying at a tre- 
mendous rate—enough to offset cutbacks in military aircraft—and 
that means a healthy used machinery business. 


The other Midwesterner, who claims our West Coast reports are 
too optimistic, says his outfit managed a machine tool auction out 
on the West Coast recently—and the customers stayed away in 
droves. Because nobody showed up, prices were “not at all satis- 
factory”—from the auctioneer’s viewpoint, anyway. Oh well, as 
the cross-eyed umpire says, “We calls ’em as we sees ’em.” 








EVERY TIME! 


(15) FOSTER 4FU “FASTERMATIC™ 
Universal Automatic Chuckers 
16 Spindle ds to 484 RPM 
Al-11" Spindle Nose 
Air Chu 
Lots of tooling 
1941 to 1946 


(1) FOSTER 2FU “FASTERMATIC” 
Universal Automatic Chucker 


28 Spindle Speeds 
Lots of Tooling—Late 


GEAR EQUIPMENT 
BARBER COLEMAN Type S Hobber 
BARBER eo #3 Automatic Hob 
Sharpene 
GLEASON °" Straight Bevel Generator 
FELLOWS Ext. Spur & Helical Str. Line 














FELLOWS 61k. Int. & Ext. Spur Shaper 
FELLOWS 8M Red Liner Tester 
FELLOWS 615A Int. & Ext. Spur & 

Helical Shaper 


SURFACE GRINDERS 
ARTER A3 12” Rotary 
COVEL #20 6 x 18 Hor. Hydr. 
DoALL D6 6 x 18 Hor. Hydr.—Selectron 
—Coolant—1953 
NORTON 6 x 18 Hor. Hydr. 
NORTON 6 x 18 Vert. Hydr. 


ENGINE LATHES 
AMERICAN 12” x 30” High Duty 12- 


Speed 

PRATT & WHITNEY Model C 14 x 30 18- 
Speed 

REED-PRENTICE Model B 14” x 54” 16- 


Speed 
NEBEL LN 18” x 30” 8-Speed 
rears? LATHES 


12"" Ram—Chucker 
12” Ram—Bar—Preselect. 


#2 Light Type Piain 
3B Standard Piain—Vert. Attach. 


bp — #22LU Univ. — Div. 


cING. on High Power Plain 
PRODUCTION SMLLERS 


CING. pis Ht hise & Fall, Cam Roller 
CINC. #4-36 Hydromatic—2-Way reat 
B & S #12-18 El. Control 

K & T 12-24 Simplex 


PLANERS 
GRAY 36” x 36” x 12’ Dbl. Housing—1 
Rail, 2 Side Heads—1942 


PLANER MILLER 
INGERSOLL 42” x 42” x 14 Adj. Rail 
Db!. Housing — Tubular Ways — 2 
Swivel Side, 2 Swivel Rail Heads 


MISCELLANEOUS 
WIEDEMANN R4IP 12-Ton 18-Station 
Turret Punch Press 
GORTON 814D Vertical Duplicator — 
Aluminum Table 
PEXTO #155 Multiple Cut Slitter 
PRATT & WHITNEY 12B 2-Spindle Vert. 
Profiler 





uA 


J Je + >" © * 


MACHINERY & TOOL 
CORPORATION 


83 THOMAS STREET 
WORCESTER 8, MASS. 
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SEARCHLIGHT SECTION 





eo Quality + Reliability - Value 





POTTER & JOHNSTON 
4D AUTOMATIC CHUCKING MACHINES 


BORING MILLS, HORIZONTAL 
5” bar SELLERS, table type; late type 
4” bar SELLERS, table type; late type 
3” bar UNIVERSAL; late type 


RADIAL DRILLS 
AMERICAN 4’ arm 11” col. Triple Purpose 
AMERICAN 7’ arm 16” col. Triple Purpose 
CARLTON 6 arm 19” col, Plain; low hung drive 
CIN. BICKFORD 212’ arm 712” col. “Super-Service” H.S.; late. 
CIN. BICKFORD 4° arm 9” col. “Super-Service” 
CIN. BICKFORD 4’ arm 11” col. Pl; oil groove base. 
CIN. BICKFORD 6’ arm 15” col. Univ.; oll groove base. 
FOSDICK 6’ arm 17” col; H.S.; late type. 


GEAR EQUIPMENT—GLEASON 
#1 Surface Hardener; late type. 
3” Straight Bevel Gear Generator; 4-7/16" P.D., 8 D.P.; late. 
3” Spiral Bevel Gear Generator; 4-7/16" P/D.; 12 D.P.; late. 
#6 Straight Bevel “Revacycle”; .450 D.P.; late type. 
27 Hypoid Cutter Sharpener; max. dia. 6” R or L hand; late. 
7A Gear Generators; late type 
11” Straight Bevel Gear Generator; M.D. 
12” Straight Bevel Gear G tor; fully 
#12 Tool Sharpener; late type 
12” Spiral Bevel Cutter Sharpener: max. dia. 16” late. 
#16 Hypoid Gear Generator; 212 D.P.; Production Type; Icte. 
15" Sprial Cutter Grinder; motor drive. 
15” Spiral Bevel Gear Generator; max. dia. 194"; 3 D.P.; M.D. 
25” Spiral Bevel Gear Generator; mox. dia. 34: 1/2 D.P.; M.D. 
24” Straight Bevel Gear Planer: max. dia. 28"; 142 D.P.; M.D. 


37” Spur & Straight Bevel Gear Planer; max. dia. 43; 1 D.P.; 
D.P. 


+ orth 





54” ‘Spur & Straight Bevel Gear Planer; max. dia. 60°’; 3% 


GEAR EQUIPMENT—HOBBING 

— COLMAN Type A; cap. 12x12"; 3 D.P.; with differen- 
tial; late. 

BARBER COLMAN Type S Auto.; 1” dia., brass 24 D.P., steel 
32 D.P.; late. 

BARBER COLMAN Type T, 12x12” cap., 3 D.P.; with differen- 
tial; late. 

BARBER-COLMAN Type V; 8-10, Vertical 

we —_— #17, cap. 8"; 2% D.P.; 5%4” hole thru spin- 
le; M.D. 

GOULD & EBERHARDT #8H Univ.; cap. 12”; 4 D.P.; heavy 


duty; M.D. 
GOULD & EBERHARDT #24H Univ.; cap. 27"; 31 D.P.; late type. 
GOULD & EBERHARDT +24H Univ.; extended hob spindle. 
LEES BRADNER 7A-8 Spdle. Rotary Hobbers. 
NEWARK £5 for helical worm wheels & spur gears. 


A thousand and 
one varieties 

for your every 
Machine Tool need! 


PLANERS 
AMERICAN 48’'x48"x10" double housing. 
NBP 36°'x36"x14’ double housing. 
NBP 72’x72"'x30’ double housing. 


DETRICK & HARVEY 48'x48"x16’ with hydraulic 
table feed with oil gear unit, with hydraulic 
clapper box lifts. 

double housing “Maximum 


LIBERTY 144°x76"’x48" Openside 
SELLERS 48’'x48"x7’ double housing. 


SHAPERS & SLOTTERS 
CINCINNATI 20” & 24” Heavy Duty Horiz., PRT. 
GOULD & EBERHARDT 24” Horiz.; M.D. 

Coup & EBERHARDT 32” “Invincible”; Horiz.; 


HENDEY 12” Univ. Horiz.; high speed; late type. 
NEWTON 15” Ver. Slotter; motor drive. 

NBP 30” Slotter; crank type; late. 

POTTER & JOHNSTON 24” Univ. Shaper; late. 
PRATT & WHITNEY 6” & 10°” Ver. Shaper; M.D. 
ROCKFORD 36” Openside Shaper; Hyd.; late type. 
STEPTOE 14” Horiz. Shaper; M.D.; late type. 
STEPTOE 16” Shaper; late type. 


MILLING MACHINES—THREAD 

EXCELLO +33 Thread Grinder; helix angle of 
wheel 20° in either direction. 

EXCELLO #35-L Univ. Precision Thread Grinder; 
late type. 

FELLOWS 2#4T Thread Generator. cap. 4x18" cc; 
5 D.P.; late. 

HALL Style B Planetary Mill & Thread Mill; max. 
dia. 6”; late. 

HANSON & WHITNEY 8’’x16”" cc Univ.; late type. 

LANDIS #6 Thread Grinder; 12x24”. 

LEES BRADNER Model LT—6"x72” cc; late. 

LEES BRADNER Model HT—12’x24” cc; late. 

MOREY 12x30"; 12°x120"; 12x160"; 12*x190” 
cc; late. 

PRATT & WHITNEY Model 1804 412"'x12” cc; late. 

PRATT & WHITNEY 6"x132” cc; all geared head. 

WALTHAM—max. center distance 12”. 








6 Spindle Rotary Gear Hobber, long column machine 38” center to center 








MOREY MACHINERY CO., Inc. 


Manufacturers * Merchants « Distributors 


383 LAFAYETTE STREET + NEW YORK 3, N.Y. 
ALGONQUIN 4-6560 + CABLE ADDRESS: WOODWORK N. Y. 
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Castern Rebuilt Machine Tools 


THE SIGN OF QUALITY — THE MARK OF DEPENDABILITY 


CYLINDER GRINDERS 


No. 73 Heald Airplane Cylinder Grinder, m.d., new 
Model FG Micro Cylinder Grinder, m.d 
No. 50 Heald, m.d., 1944 


DISC GRINDERS 


No. 151 Besly, m.d 

No. 4 Gardner Dise Grinder, m.d 

7% H.P. U.S. Elee. Tool Co., m.d., new 

14A Gardner, m.d 

No. 186—36" cap. Gardner, m.d., latest 

No. 121 Hanchett Prod. Face Grinder, m 

No. 124 Mattison Auto. Stroke Grinding ‘ Polish- 
ing Machine, m.d. 


SURFACE GRINDERS 


No. 16 Blanchard Rotary, m.d 

No. 16A-2 Blanchard Auto. Rotary, m.d 

No. 33 Abrasive, m.d 

14” Pratt & Whitney Vertical. m.d 

14” Pratt & Whitney Model M 1640 Vertical, m.d 
No. A-1—®” Arter Surface Grinder 

No. 22-12" Heald Rotary, m.d 

No. 25-A—24" Heald Rotary, m.d. 

Ne. 25-A—30" Heald Rotary, m.d. 

No. 2 Brown & Sharpe, m 

= 300-60 Hanehett Vertical Spindle, a 4, 

78” Type NT Rogers Knife Grinder, 

16” ~~ 24° under wheel, 120° table Mattison, 


m 
model F, 6xi0x!8" Thomysen Hydraulic Horizon- 
tal Wheel, m.d 
Model 84A—46i" 


PLAIN CYLINDRICAL GRINDERS 


Sut” Ott Plain Cylindrical, m.d 

No. 5 Brown & Sharpe Plain Cylindrical, m.d., 
1942 

6x15” Cincinnati Plain Hydravlic, m.d 

6x18" Cincinnati Model EA, m.d 


Bridgeport Hydraulic Face, m.d. 


6x18" Cincinnati Model ER, Plain Hydraulic, m.d., 
Filmatic Sonate 
6x18” Landis Type C Hydraulic, m.d., late 
6x18" Norton Plain Grinder, m.d. 
10x18” Cincinnati Plain Hydraulic, model ER, 
m.d., Filmatic Spindle, 1945 
10x18" Cincinnati Model EA, m.d. 
10x18” Norton Type C. m.d., latest 
10x36” Cincinnati Hydraulic, m.d. 
10x36” Nerten Type C, m.d. 
10x72” Landis, m.d. 
" Landis Plain Self-Contained, w.d 
Landis Self-Contained, m.d. 
Norton, motorized 
16x72” ee Type C Norton Semi-Auto., Hy- 


rau 
16x72” Landis Piain Self-Contained, single m.d. 
16x96” Cincinnati Plain Cylindrical, m d. 
18x36" Landis Type C, m.d. 

18x72” Norton Type C, mechanical, m.d. 

20x 120° Landis Plain Self-Conta'ned, m.d. 
25°x72” Landis Type C, m.d. 


INTERNAL GRINDERS 


Type 16 see Grenby, m.d 
No. 5 B t. m.d., latest 
Model 5 Orjent, m.d 
No. 16—!6° Bryant m.d., hydraulic Hole Grinder 
No. 16CRI6 Bryant, m.d., latest 
No. 16—22" Bryant, m.d., latest 
ant, es. come 


rya 
24—36" Bryant Mole ‘ Face Type, m.d., late 
24P—26" Brya 
24—21" Bryant, :" “4 
24-L-36 Bryant, m.d., 
24-LW.-36 Bryant, m.d., 
44 Heald Facing Type Borematic, m.d. 
. 649-16" Van Norman Automatic Oscillating 


", md. 
No. 72A Heald Gagematic, m.d. 


SEND FOR COMPLETE STOCK LIST 


THE EASTERN 


1004 Tennessee Avenue Cin 


' FALRK 


MACHINERY COMPANY 


MACHINERY 


nnati 29. Ohic 


MElr 5 24 TwxX C 


COMPANY 


. 72A3 Heald Full Universal, m.d. 

. 72A3 Heald Gagematic, m.d. 

. 72A3 Heald Sizematic, m.d. 

. 72A3 Heald Plain, m.d. 

. 72A5 Heald Sizematic, m.d. 

. 72A5 Heald Plain, m.d. 

. 73 Heald Airplane, m.d., 

. 74 Heald, m.d. 

. Heald, m.d., 

. 72 Heald, Plain iene 8 jase, m.d., 1941 

’ 78 Heald Centeriess Cylinder, m.d. 

. 81 Heald Gagematic. Sizematic, m.d. 

. 81 Heald Plain & Sizomatic, m.d. 

. 104 Rivett, m.d. 

. 172 Heald Plain Aujustable Gap Hydraulic, 
d. 


THREAD GRINDERS 


No. 33 Execelle Precision, m.d. 
SNAG GRINDERS 
‘ ye H.P. Standard Elec. Tool Co. 
Heavy Duty Double End, 





latest, new 


25 LL U.S. Elee. Co., 


UNIVERSAL GRINDERS 
10x24” Landis Type C, m.d. 
12x48” Norton, m.d., latest 
14x48” Landis Universal 
14x36” Norton, m.d. 
14x72” Norton Universal Hydraulic, m.d. 


KEYSEATERS 


No. 3 Niles Cotter & Keyseat Milling Machine, 


m.a. 
Morton, m.d., thru reversing gear box 


CABLE ADDRE! 


EMCO 





10 Wap, 


ROCHESTER 
N 


ery Item Guarantecd as Represented 


LATHES 


24°' x 12° BOYE & EMMES Grd. Head, Timken 
Bearing. Taper Attachment. 


4 DE POTTER & JOHNSTON Automatic Tur- 
ret Lathe, Late Type. 


24°", 36°' BULLARD Vertical Turret Lathe, 
Turret Hd., Side Hd., M.D. 


No. 2, 3, 4, 6 WARNER & SWASEY Univ. Tur- 
ret Lathes, Bor Feed. 


No. 3, No. 7 BARDONS & OLIVER Universal 
Turret Lathes, Preselector. Bar & Chucking. 
Late. 


17" x 8° LeBlond Regal Grd. Hd. Lathe, M.D. 


No. IL, 2L, 3L GISHOLT Univ. Turret Lathe, 
Cross Sliding Turret, M.D. 


DRILLING MACHINES 


28°" BARNES Upright Drill Press No. 242 M.D. 
Box Column, Power Feed. 


3°, 5°, 6° CINCINNATI-BICKFORD Radial. 


MILLS 


No. 56-90 CINCINNATI Duplex Hydromatic 
Mill, Late Type. 


No. 0-8 CINCINNATI Horizontal & Vertical 
Prod. Mills, M.D. 


No. 34-36, 45-48, 48"' Cincinnati Duplex Mills. 
Late Type. 



































PRESSES 


No. 6 BLISS Straight Side Press Double 
Crank 135 Tons Cap., Motor Driven. 


3W WATERBURY FARREL Hi-Speed Blanking, 
60 Tons Cap., 1'/2"" Stroke, Reeves Drive. 


No. 18, 19, 20, 21 Bliss O.B.1. Press. 


GRINDERS 














28"' x 12° centers, FARREL Traveling 
Table Type Roll Grinder, New in 
1942. Excellent condition. 








6"" x 18"' NORTON Hydraulic Horizontal Sur- 
face Grinder, Permanent Magnetic Chuck. 
Coolant System. Late Type. 

6"" x 10" x 48" NORTON Hyd. Horiz. Surf. 
Grinder, M.D. 

4T SELLERS Tool Grinder, MD. Late Type. 
30°" INGERSOLL Face Mill Cutter Grinder, 
M.D. Late Type. 


6"' x 18°" LANDIS Type ""C*’ M.D. Hyd., Cyl- 
indrical Grinder, Serial #29196. 


MISCELLANEOUS 
18 KW SCIENTIFIC ELECTRIC Induction Heat- 
er, Tube Type. 
No. 13 BROWN & SHARPE Univ. Too! & Cut- 
ter Grinder, Late Type. 























CINCI-BICKFORD ‘'Super 
Radial Drill. Motor on 


3°x13"" Col. 
Service" 
Arm. 


No. 2HL KEARNEY & TRECKER Hori. Mill, 





M.D., Lote Type. 
Light 





No. 2 BROWN & "En ken” Mill, 
No. 2, No. 3, 4 CINCINNATI HSDT Horiz. 


Type. Swivel Head 
Mills, Vert. Heads Extra Table Travel, 1945. 


No. 175 SCHMIDT M.D. Hyd. Power Marking 
Machine, Late Type 

No. 3, 5 MITTS & MERRILL, No. 5 Davis Key- 
seaters, M.D. 

No. 194 BARNES Vertical Hone, 4°' Capacity, 
12°" Stroke, M.D. 

20'' ROCKFORD Model SA Hydraulic Vertical 
Slotter, New 1953. 

8°* CLEVELAND Model A Automatic Screw 
Machine. Late Type. 

















No. 1-14 KENT-OWENS Hydraulic Prod. Mills 
M.D., Late Type. 


No. 9 MARVEL Hea 
10’ Cap. M.D. Late 


“Duty Hack Saw 10° x 
pe 





No. 4 CINCINNATI Hi Power Vert. Mili, 
1942. 


‘ 0 . Pork Pp. “ 
CE ES nw Soaks Eee, 


OVER 1000 MACHINE TOOLS AVAILABLE IN STOCK ... SEND US YOUR INQUIRIES 
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IMMEDIATE DELIVERY 
BRAND NEW 


CYRIL BATH 


(STURDYBENDER) 


POWER PRESS BRAKES 


$100- 8 8’ x 3/16” 10’ Bed 
$100-10 10° x 8 GA. 12’ Bed 
#120-10 10’ x 3/16” 12° Bed 
~150- 8 8’ x 5/16” 10° Bed 
#150-10 10° x 1/4” 12’ Bed 
Purchasers of Cyril Bath Brakes are entitled 
to services of a factory representative to 
assist and supervise a ond in- 


struct personnel in opera and mainte- 
nance. NO CHARGE FOR. “THIS SERVICE. 


PRESS & SHEAR 
MACHINERY CORP. 


2600 EAST TIOGA STREET 
PHILADELPHIA 34,PA. 
GArfield 6-8840 
WILL LEASE WITH OPTION 
TO PURCHASE, OR 
WILL FINANCE OVER LONG TERM 





FOR RATES OR INFORMATION About Classified Advertising, 
Contact The McGraw-Hill Office Nearest You. 


ATLANTA, 3 
1301 Rhodes-Haverty Bldg. 
JAckon 3-6951 
M. MILLER 
BOSTON, 16 
350 Park Square 
HUbbard 2-7160 


CHICAGO, 11 
520 No. Michigan Ave. 


MOhewk 4-5800 
W. HIGGENS 
J. BRENNAN 


CINCINNATI, 37 

1825 Yorktown Road 

Swifton Village, Apt. 2 

G. MILLER 

CLEVELAND, 15 

1510 Hanna Bidg. 

SUperior 1-7000 
W. SULLIVAN 

DALLAS, 2 

Vaughn Bldg. 


Riverside 7-5117 


G. JONES 
E. SCHIRMER 


DETROIT, 26 
856 Penobscot Bidg. 
W. STONE WOodward 2-1793 


LOS ANGELES, 17 
1125 W. 6 St. 
MAdison 6-9351 


H. KEELER 
D. McMILLAN 


NEW YORK, 36 
500 Fifth Ave. 
OXford 5-5959 


. LAWLESS 
PHILADELPHIA, 3 
17th & Sansom St. 


Rittenhouse 6-0670 
H. BOZARTH 
R. EDSELL 


ST. LOUIS, 8 

3615 Olive St. 
W. HIGGENS JEfferson 5-4867 
SAN FRANCISCO, 4 

68 Post St. 


R. ALCORN DOuglas 2-4600 














GOOD USED MACHINE TOOLS 
be KVA Ford butt welder, 440 V service. 
KVA Taylor Winfield portable spot welder 


uo v. 
»” ‘pet wel Seeaty dynatro! automatic cycle press type 
ns weld 
mee Eesnomy automatic threading or peinting 
mac late 
9/16" National Precision thread roller, MD 
Medel {| S Rickert-Shafer nipple threader 
sites 2 Allen type HMT lead screw tapper and sens- 


No by Helmes tilted nut tapper, 6 station 
a. © Warner & Swasey verticg! tapper end 


38° threat New Doty Model No. 17F single geared, 
36° "Meet fora end, punch or shear 
a. 1 epenside universal shaper-planer, 
10%" x 10%" Noe. 3 Motch & Merryweather cold 
metal saw, late 
10” x 10” Racine hydraulic shear cut hack saw, 


™ 
6” x 6” Peerless universal shaping saw 

x 6” No. 6 Marvel “high s hack saw, MD 
Haller hydraulic rol feed and stoek straight- 


8 Kane and Roach straightening rol! 

-L_ Kane and Reach vertical bending rol! 

No. 3 National Maxipress, forging, late 

enry & Wright high co dieing pre<s 

=} & wrig ht high speed dieing press 
AGO Niagara adjustable knee, punch- 


liss Comneledases os! 


S_seszzz 9% 
Cr P 
es ae * 


&S3s 


N 
22.8 
] 


elute © a 
wil Jams White 4- Dost hydraulie 
HPM “H - Power’ Fastraverse hydraulle 
horning and wiring 
Bliss ble wank straight 


General Flexible power and 


mine pre, COPY OF STOCK LIST 
Mp ay omy ! COMPANY 
> —— = Saginaw, Michigan 
- kk PL 2-3105 


| . ing theWorld's| s Largest Manufacturers 





Hilles & Jones Pyramid No. 
5, 14° x 34” capacity. 

4B Kearney & Trecker Heavy 
Duty Vertical Miller Serial 


3-1175. 


j 2 

3%” Bar Landis No. 35 Flor [| 
Type Horizontal Boring 
Mill Serial Ne. 6119 

36” Hanchett Vertical Syin- 
die Surtace Grinder Serial 
36-133. 








Brownett MACHINE Toots. LS INC. 


PROVIDENCE 6, Rit. DEXTER 1-8880 





sy 








FOR SALE 


1500-TON BLISS SINGLE ACTION 
STRAIGHT SIDE HYDRAULIC PRESS 
Serial:—31 10085 
Area of Bed:—49” RL, 48” FB 
Maximum Stroke:—15” 
Daylight:—35” 
Press Speed Inches Per Minute 
Quick Advance 395", Pressing 13°’, Return 320” 
Working Pressure: —2650% Per Sq. Inch 
Bolster:—7 14" Thick 
Northern Pump:—2#5630—Capacity:—66 GPM 
60 HP, 685 R.P.M. Main Motor, 3 HP, 1150 
R.P.M. Auxilia 
Motor with Double Shaft Extension, 440 Volt, 
3 Phase, 60 Cycle 
Overall Height:—22’3” 
500-TON HPM SINGLE ACTION STRAIGHT 
SIDE HYDRAULIC PRESS (FASTRAVERSE) 
Serial :—246-357 
Area of Bed:—36” x 36” 
Daylight :—42” 
Cushion:—166 Tons 
325 Gallon Reservoir 
H.P. Westinghouse Motor 220/440, 3 
Phase, 60 Cycle 


FS-5497, American Machinist, Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 


200-TON CLEARING SINGLE ACTION 
STRAIGHT SIDE CRANKLESS PRESS 

Model :—F-1200-42 
Serial 41-5444 
Area of Bed:—44” RL x 38” FB 
Maximum Stroke: 30” 
Shunt Height:—24’ 
Motor 25 HP, 220/440 Volt, 3 Phase, 60 Cycle 
Strokes Per Minute’-—Up to 35 
Floor Space:—107” x 84” x 196” High 
Weight:—35 Ton 


125-TON BLISS £306 STRAIGHT 

SIDE PRESS 

Model :—2#306 

Serial: —27685 

Area of Bed:—25” RL x 26” FB 

Bolster:—3” Thick 

Stroke:—934” 

Shut Height:—2114" To Bolster 

Ram Area:—20" RL x 22” FB 

Air Cushion and Cylinder 

Fairbanks Morse Motor:—15 HP 3/60/220 

Push Button Station 











FOR SALE 


500 Ton Hobbing Press Self-Contained $3100.00 
200 Ton Hobbing Press Self-Contained $2420.00 
2% Oz. Injection Molding Machine New 
12 x 12 Hand Operated Hot Plate Presses 30 Ton 
Capacity 
CLIFTON HYDRAULIC PRESS Co. 
289 Alwood Rd. Clifton, New Jersey 








W & W No. 2 Hyd. Tube Bender. 

Cinn. 4° x Y" Power Brake, New. 
Simmonds No. 2 Turret Lathe. 

Cincinnati 10’ x 3%” Squaring Shear, 1937. 


D. E. DONY MACHINERY CO. 


4357 St. Paul Bivd., Rochester 17, N. Y. 











DUST COLLECTOR SYSTEMS 


5 Used Systems complete with 10 to 50 H.P. 
Motors, Fans, Cyclones & Duets, 10,000 te 24,000 


C.F.M. Price $500.00 E 


THE ENTERPRISE ALUMINUM COMPANY 
Phone TE-27485 


MASSILLON, OH!O 
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SEARCHLIGHT SECTION 


SELECT MACHINE TOOLS 


3°11" column Amer- 
ican Holewizard Re- 
dial Drill, motor on 
head, 12 speeds 
late type 


4'11" column Amer 
ican Holewizard Ro 
dial Drills, motor on 
heod, 12 speeds 
late type 


You'll find whet you wont in both quantity and 
quality . . . at Cincinnati Machinery Compony, in- 
dustry leaders in buying, rebuilding, selling and 
guaranteeing fine surplus metalworking 


ice on rebuilding omy machine 
in your pleat. 


Let us quote a firm 


incinnati Machinery 


COMPANY INCORPORATED 


Kellegg Ave., Cincinnati 26, Ohie 
Phone TRinity 1-0653 





McDONALD 


USED MACHINERY 


New Gritain — 4 " Aute. Chucker 6-89. 
Brown 4& 2 Surf. Grinder 4 saotertoee 
Gal 3° Bar Toni byes Hortz. Berin 
Gotare 2. Spindle = os Heavy Or 2° 
os §6( Timesaver > S2*xi4’ Bea 
, id Centers. “tra = 


ot “" Cap. 20° Gap 
. Feeds Shaper to mode! 
Overarm Grd. Hd. Plain 


Baush 44° Vert. awe Mil 2 heads. 
American Vert. roach aon str. 15 ton cap. 1947 
Lathe meter in base. 
end terse Plain = Grinder. 
a - 52 25 ?. Sp. Vert. Mydr. Surf. Grinder 


W4&S No. Es A Ree Hd. Univ. Turret Lath 
Ste ss 200 T "ac MO. - 6 


S.P.D. Vert. Milter. 
Univ. Miller. 
ei o 





chuck 
g radetrand 4-99. vat “Ritecin . 
H id #22 8 . Grinder 12° ehuck 1942. 
Threader #.D. 


Kempsmith bn 2 Verti nt te Tevet : MD. 
jen! Maximitier 

P & J £2 Aute. Prod. Miller, 2 Tabies 
Cincinnati! #2, #3. & #4 Conter- 
less Grinders. ali | al Oriven 

Bullard 24° Vert. 
Lynd-Farquhar 26° aioe epen- 

wewste side Shaper Plan 


McDONALD MACHINERY co. 
1531-35 No. B'way., St. Louis 6, Mo. 














BLANCHARD 
GRINDING 


To 85" diameter and up to 20"x120" 

© 24 Hour Service : 

© Ground Steel & Aluminum Plate, any size, 
shape or thickness. 

© Weldments 

® Shear blodes sharpened up to 10’ 


SAL METAL PRODUCTS CO. 
DEPT. AM 


120 Freeman St., Brooklyn 22, N. Y. 
EVergreen 9-2560 








WORLD'S LARGEST STOCK 
STAMPING PRESSES 


BLISS @ CLEARING e CLEVELAND 
FERRACUTE @ HAMILTON @ L& J 
NIAGARA e TOLEDO e V&O 


SQUARING SHEARS + PRESS BRAKES 
REBUILT and GUARANTEED 








JOSEPH HYMAN & SONS 


Nw A ALMON 


A 





600 tons, bed (80°x64", Double 
Wott tees. Uncoiler, straightened. 


K & T 1404 Pred. Mill 1943 

CINN. 1-18 Prod. MIN 1951 

TOCCO 200 KW, 3,000 ey. 
1943 


CHOICE 
MACHINE 
TOOLS 


10,000 ey. 
a ~ #3 Air Chuck & 


TOCCO 80 KW, 
1943 


WARNER & SWASEY 2A 

Bar Feed 1946 
a AJAX Air Cluteh Upsetter, 1947 
CINCINNATI 5-54 duplex broach. 1948 
LAPOINTE, Vert. Broach 20T, 90” st. 1941 
CINN. Cyl Grinder 6x18 Plunge 1945 
CINN. Cyl. Grinder, 10x18 Plunge 1941 
CINN. Cyl. Grinder, 16x72 Plunge 1943 
CINCINNATI (066 horizontal 2-way, 1946 
EXCELLO £33 Thread Grinder 1942 
NORTON Cyl. Grinder, 6x18 Plunge 1944 
HANCHETT 2900 Face Grinder ee 
ROCKFORD Hyd. Vert. wt 12” »' 
GRAY DH Planer, 60x60x!2, 


ORO hydraulic straightening 600 
» 60x72 bed, 18” stroke, 36” day ght “a 1942 


"ees EQUIPMENT CO. 
4535 St. Clair Ave., Cleveland 3, O. 
EXpress 1-0700 








BOOKS 

















Used by U. S$. Armed Forces 
MACHINE TOOL RECONDITIONING 
2nd printing 
Write for free folder deseribing illustrated book. 
MACHINE TOOL PUBLICATIONS 
215 Commerce Bidg., 4th & Wabash Sts. 
St. Paul 1, Minn. 








AIR COMPRESSORS 
“ER-1" Ingersoll-Rand |-stage, 100 C.F.M. 9” x 
6” stroke, 15 H.P. Motor . $450.00 
“A” Curtis Twin Vertical, 125 C.F.M. 9° x 9 
stroke, 30 H.P. Motor $250.00 
THE ENTERPRISE ALUMINUM COMPANY 
MASSILLON, OHIO Phone TE-27485 








REPLIES Address to office nearest you 
his publication Classified Adv. Div 
NEW Y ae P. O. Box 12 (36) 

-AGO 0 N. Michigan Ave. (11) 

AN FRANCISCO 68 Post St. (4) 


POSITION WANTED 
Plant Supt. “ea M.E. Staff caliber. All phases 


tooling hine building. Precise, effici- 
en nt h iy ee diversi tied. Seeking final assignment. 
: n Machinist 











SPECIAL SERVICE 





wo. 
Niegare Ne. ct0, sap. 160 tom, Bed 727142” 
Bliss Ne. 5%4-48W, eap. 120 ten, Bed 48°x30". 

Bliss-Tolede ‘We O51 cap. 146 tons, Bed 100" 


- Bed 64°x36", cap. 140 tons. 
| ~~ treme” bed 72°x30", & 


a “wr J Ne. 65D96, sap. 150 ten, Bed 96°x48" 


Slice $80 te, tae Rts “alae irae 
Bis, S80 to, an Clutch and some have Air 
Cushions and Motor Driven Ram Adjustment. 
“Ut it’s machinery; we heve it. 
MACHINERY EXCHANGE 
N. Y. CAnal 6-2470 


NATIONAL 
138 Mott St., 


Time Study Boards, Stop-Watches, Slide Rules, 
»don eters, counters, etc. Observation sheets in 

tock Wri te for Free Sample Kit. O. P. Co., 5544 
S Homan, Chicago 29, Ill 





DESIGNER 


First Class Mechanical Layout Man. Technical Or 
Trade School Background. Ten Years Experience, 
Gearings, Leverages, Cams, Castings, Sheet Metal 
Stampings, Screw Machine Parts, Machined Parts, 
Knowledge of Manufacturing Tolerances. Write 
B. T. TAYLOR, THE STANLEY WORKS, New 
Britain, Connecticut. 











DON'T FORGET 
the box number when answering adver- 
tisements. It is the only way we can 
identify the advertiser to whom you are 


writing 





IF THERE IS 
Anything you want 
that other readers of this 
paper can supply 
OR 
Something you 
don’t want 
that other readers can use, adver- 
tise it in the 
SEARCHLIGHT SECTION 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Abrasive, Coated 79, 287 


Accessories & Attachments 


(Machine Tool) 290, 305 


Balancing Machines Insert Bet. 32-33 
Bearings 4th Cover, 47, 228, 247, 249 
Bending Machines 220-221 
Books, Technical 286 


Boring, Drilling & Milling Machines 
(Horizontal) 14-15, 273 


Boring Machines Internal 2nd Cover, 


Boring & Turning Machines ( Vertical) 
Insert Facing 68, 88-89, Insert Facing 250 


Broaching Machines 26-27, 90-91 


Cams 290 
Castings 205 


Chucks 25, 42-43, Insert 

Facing 65, 230, 278 
Cleaning & Drying Machines & 

Supplies 239, 301 
Controls, Electrical 187, 254, 261, 266 
Counters 20 
Cut-Off Machines 40, 298 


Die Sets 100, 199, 275 
Dressers eed 


Drilling Machines 35, 57, 89, 
82-83, 255, 278 


Drill Jig Bushings 304 


Duplicator & Pantographs 58, 87, 
88-89, 214-215, 282 


Dust Collectors 286 


Electrical Parts & Equipment 261 


Electro Erosion (Electric Discharge 
& Ultrasonics) 
Electro Plating & Painting Equip- 
ment & Supplies 
Electronic Equipment & Supplies 251 
Engineering & Production Services 258 


Fasteners 68B, 267, 277, 281, 290 
Feeders 234 
Files, Hand 70-71 


Gages, Instruments & Testing 
Equipment 25, 98-99, 197, “206-207, 210- 
211, 218, 231, 250B, 274, 280, 282, 289, 
299, 302 


(Continued on page 298) 











NEW (Weasieniadive 
NEW Ca 


apacities 


NEW Designs 


PORTELVATOR 


The Handy HAMILTON Portable, Elevating Table 





t 
NEW provision for increasing table area! 
lL 





provision for raising and lowering 
overhanging loads! 


NEW 





convenience in maneuvering! Six wheel 
models roll easier . . . turn shorter. 











NEW: FREE LITERATURE testes ona 


describes all! Write for Bulletin P-5603. Address, The Hamilton 
Tool Company, 830 South Ninth Street, Hamilton, Ohio. 


gmilton Too! 


REPRESENTED IN CANADA BY 
Sykes Tool Corporation, Ltd., Georgetown, Ontario. 
Sykes Tool Corporation, Ltd., 4950 Queen Mary Road, Montreal. 











RIVETERS — PIONEERS in 

their line — head rivets from 

smallest to 34” diameter 

either by NOISELESS SPIN 

NIN or VIBRATING 

HAMMER method — Sizes to 

meet all needs — Types in 

clude Vertical and Horizon 

tal Multiple Spindles. 

Write jor literatare aud dow’: 
forget to send samples. 

THE GRANT MEG. & 
MACHINE Co. 

<5 Silliman Ave., Bridgepert, Cona., U. S$. A 
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Abrasive Cutting | 


the beet way to cut many materials 
the only way to cut some 


| 
| 


Campbell Cut-Off Machines 


WHAT KIND OF A CUT DOES 
YOUR JOB REQUIRE? 


THIS 


Clean, smooth edges 
that require 
no further finishing 


e The smooth cross section of gear teeth, 
shown above, is cut smooth, fine-finished 
and ready for metallurgical study. Made on 
a CAMPBELL Wet Abrasive Cut-Off Machine 
—and the ALLISON Abrasive Wheel just 
right for the job—it saves a grinding opera- 
tion at a Midwest gear plant. 

Another CAMPBELL Cut-Off Machine 
cuts stainless steel tube twice as fast as 
other methods for a large aircraft manu- 
facturer. Another cuts tough K Monel, 334” 
dia., in two minutes per cut. 

These are but a few examples of the 
wide variety of materials and sizes which 
can be cut better—and faster — with 
CAMPBELL Cut-Off Machines. Let our abra- 
sive cutting specialists check your cutting 
operation. It can save time and money. 


a 


or THIS 

Rough, serrated edges 
that must be machined 

if smooth finish is required 


Model 2 «+ hand-operated sub- 
merged cutting machine with 4” 
dia. capacity. 

Model 15 «+ hand-operated wet or 
dry machine. Max. capacity 1” 
dia. solid, 2” tubing. 

Model 223 + hand-operated bar 
cutting machine. Cap. 2” dia. solid, 
4” tubing 

Mode! 265 + hydraulically-operated 
with capacity to cut 2” dia. solid, 
4” tubing 

Medel 302 « horizontal wet abra- 
sive cutting machine for flat or 
irregular shapes. 

Model 406 « high speed machine 
with capacity to cut 6” dia. solids 
in seconds 

Model 476 «+ fully automatic wet 
abrasive cutting machine with ca- 
pacity to cut 6” dia. solids. 

Medel 481 + for wet abrasive cut- 
ting of stock up to 8” solids. 
Model 509 « rotary oscillating hy- 
draulic wet abrasive machine. Cuts 
material to 9” dia. 


There is a CAMPBELL machine 
to handle all sizes 


| 


| 
| 
| 
| 
| 
| 
| 





Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


(Continued from page 297) 


Gear Cutting Machines 


3, 6-7 


Gears, Speed Reducers Motor Re- 


ducers 223, 227, 23 

Gear Testers 

Grinders—Cutters & Tool 
214-215, 262, 276 

Grinding Machines 
12-13, 16-17, 18-19, 
237, 242, 306 


Grinding Wheels 


Production 
36-37, 6: 


Heads: Drilling, Grinding & 
Tapping 

Heat Treating Equipment & 
Supplies 

Honing Machines 

Hydraulic & Pneumatic Parts & 


Equipment 


Jig Borers 


3, 6-7, 
21, 208-209, 


62, 


8, 262, 280 
189 


8-9, 


3, 74, 236, 


79, 191 


10-11, 45 


246 
200-201 


34, 73, 256 


78, 214-215, 276 


Ask for this Book 
“PRINCIPLES OF ABRASIVE CUTTING” 


Campbell Machine Division 
_AMERICAN CHAIN & CABLE 


923 Connecticut Avenue, Bridgeport 2, Connecticut 


Jigs & Fixtures 258 


250, 278, 303 


Key seaters 








magazine in the world? 





DID YOU KNOW 


. .. that you will find more advertising for machine 


tools in American Machinist than appears in any other 


All of it will guide you to the best in modern machin- 
ing methods and equipment. You spend time well when 


you spend it in the pages of American Machinist. 











Insert Bet. 32-33, 39 
58, 69, 84, 87, 


Lathes, Automatic 


Lathes, Engines 
92-93, 95, 193, 245 


Lathes, Turret 22-23, Insert Bet. 
32-33, 40, Insert Facing 68 

Lubricants, Cutting Fluids, Quench- 
ing Oils & Solvents 52-53, 64, 68, 
110, Insert Facing 218, 272 


Lubricating Systems & Equipment 269 


Machines, Super Finishing Insert Bet. 


32-33 


Marking Machines, Tools, & 


Supplies 96, 301 


Materials, Cutting & Forming 
98-99, 170, 235, Insert Facing 282 

Materials of Manufacture 33, 56, 61, 
72, 77, 86, 114, 168, 170, 226, 228, 248, 
257 

Materials Handling Equipment 
233, 240, 280, 297 


24, 85, 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 
— 


Millers, Die Sinkers, Profilers 
63, 222-223, 264, 282B 
Motors, 106, 


Electrical 218B 


Planers 14-15, 


Polishing & Buffing Machines & 
Supplies 


28-29 


79, 232 
166 


Power Transmission 


Presses, Forging & Forming Equip- 
ment & Supplies 66-67, 75, 163, 
195, 203, 212, 220-221, 225, 234, 
246, 271, 279, 283, 288, 290, 299, 300 


Production, Inventory & Tool 
Control 


164, 
241, 


244 
Pumps, Circulating 


Riveting Machines 297 


Saw Blades 


Sawing Machines 


70-71, 98-99, 263, 282 
224, 242, 290 


Screw Machines; Chucking 


Machines 113, 198 


Shapers & Slotters 75, 108-109, 116, 


214-215, 305 
Slitting Machines 262 


30-31, 54-55, 
216-217, 229, 


Special Machine Tools 
Insert Bet. 84a-85, 
243, 258, 289 


Stampings 
Steel Blue 


Swaging Machines 


204, 


202 


Tapping Machines 80 


Thread Rolling Machines & Tools . 10-11, 
45, 97, 210-211 
Tooling Set up Equipment 76, 286 


Tools, Cutting 3rd Cover, 38, 46, 50-51, 
59, Insert Facing 64, 65, 90-91, 94, 104, 
Insert Bet. 186-187, 206-207, 235, 258, 
260, 276, 282, 304 


Tools, Hand 4 
Tools, Measuring 


Tools, Portable 259 


Used & Surplus Equipment 


Welding & Cutting Equipment & 
Supplies 41, 48-49, 265, 268, 303 


Wipers, Industrial 270 
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or ip Model 





equivalent Brinell 
Hardness Numbers. May be used free 
hand or mounted on bench clamp. Sen- 
sitive over entire range from softest 
to hardest of metals without adjust- 
ment. Nen-injurious te work. 


OVER 40,000 IN USE 
THE SHORE INSTRUMENT 
& MFG. CO., INC. 
90-358 Von Wyck Exp. 
Jamaico 35, N. Y. 


SCLEROSCOPE 


HARDNESS TESTERS 


Pioneer American Standard 
SINCE 1907 


Available in Model C-2 direct reading 


D dial indicating with 
and Rockwell C 





The diemaker who made a nuisance of himself 


This is the story of Three Star Manu- 
facturing Co.—a custom diemaker who 
serves a number of manufacturing plants 
in Chicago. 

As in most such shops, his only means 
of trying out dies was a hand power screw 
press which sometimes needed six or seven 
men to get the needed pressure. 

Large dies had to be tried out on his 
customers’ production presses . . . which 
required drayage ($15 to $20 each way) 
and interruption of his customers’ pro- 
duction. It meant both expense and nui- 
sance to his customers himself every 


time a die had to be tested. 


Now he has ended the nuisance by in- 
stalling the press shown above in his own 
shop. It not only saves time and money, 
but avoids the embarrassment of havi 
workers in his customers’ plants see can 
know that occasionally a die must be 
taken back for adjustment. 


Specifications for DAKE single- 
acting and double-acting die tryout 
presses in eighteen electrically oper- 
ated models are contained in Bulle- 
tin 330. Write today for your copy! 


DAKE CORPORATION, 636 Seventh St., Grand Haven, Mich. 


Send for Big. New Catatog 


PRESSES 


DAKE CORPORATION 
636 Seventh St., Grand Haven, Mich. 
Please scnd me a copy of Dake Bulletin 330 


Nome 





Ee 

















MODEL 375-B 
28 ton capacity 
Optional Equipment 
Perkins O.B.1. Presses 
AIR CLUTCHES 

Variable Speed Drives @ Feed Rolls 
Dial Feeds e Centralized Lubrico- 
e Two Hand Safety Trips 
e Counter 
e Bronze 
© Aijr 


tion 
Vibration Eliminators 
e Tie Rods 
Wheel Guards 
Ejectors 


Balances 
Gibbs e 


PERKINS MACHINE COMPANY 
WARREN, MASSACHUSETTS, U. S. A 








AUTOMATIC 
MECHANICAL 
RELEASE BRAKES 


PERKINS 


OPEN BACK 
INCLINABLE 


PRESSES 


5 to 135 tons! 


STANDARD EQUIPMENT 
INCLUDES: 


Automatic Mechanical 
Release Brakes 

Bronze Bearings 
¢Semi-Steel Frames 

Single Trip Safety Clutch 
¢ One Man Safety 

Inclining 

Piston Knock Outs 

¢ Bolster Plates 
¢ Motor Drive Arrangements 





From the American Machinist Library 


of Tips for Top Shop Men 


E MAN enough to stand up and fight for what 


you say and believe—or don’t say it. If you’re 


afraid of the boss, making remarks behind his back 


won't give you confidence. 








| 





INDEX TO 
ADVERTISERS 


This index is published as a conven- 
tence to the readers. Every care is 
taken to make it accurate, but 
American Machinist assumes no re- 
sponsibility for errors or omissions. 


Aaron Machinery Company, Inc. 

Ace Drill Corporation 

Acheson Colloids Company 

Alemite 

Allegheny Ludlum Steel Corp. 

Allen Mfg. Company 

Allis-Chalmers Manufacturing Co. 218B 

American Brass Company 257 

American Broach & Machine Div. 
Sundstrand Machine Tool Co. 

American Chain & Cable Company, 
Inc. 24, 85, 298, 302 

American Chain Division, American 
Chain & Cable Company Inc. 

American Machinist 284-285 

American Steel & Wire Division 61, 77 

American Tool Works Co. 69 

Armco Steel Corporation 114 

Armstrong Blum Mfg. Company 282 

Armstrong Brothers Tool Company 44 

Axelson Mfg. Co., Div. of U.S. 
Industries Inc. 245 


90-91 


24, 85 


Baker Bros. Inc. 204 
Baldwin-Lima-Hamilton Corp. 283 
Barber-Colman Company 50-51 
Bardons & Oliver Inc. 40 
Barnes Drill Company 216-217 
Bath & Co., Inc., John 59 
Bay State Abrasive Products Co. 62 
Bay State Tap & Die Company 104 
Bearings Inc. 

Behr-Manning Corp. 79 
Bellows Company 256 
Bendix Computer Div. Bendix 

Aviation Corp. 

Blake Co.. Edward 262 
Blanchard Machine Co. 74 
Bliss Co., E. W. 203 
Bodine Corp. 243 
Brandes Press Co. 163 
Brown & Sharpe Mfg. Co. 25 
Buffalo Forge Co. 220-221 
Buhr Mach. Tool Co. Inse-t Bet. 84 & 84F 
Bullard Company Insert facing 68 
Bulldog Electric Products Co. 261 
Bunting Brass & Bronze Co. 228 


Campbell Div. Andrew C. American 
Chain & Cable Co., Inc. 


Can-Pro Corporation 
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INDEX TO 
ADVERTISERS 


Canton Tool Company 
Capewell Mfg. Co. 
Carborundum Co. 
Cargill-Detroit Corporation 
Carlton Machine Tool Company 
Carpenter Steel Company 
Chambersburg Engineering Co. 
Chandler Tool Company 
Chicago Screw Co. 
Cincinnati Gear Co. 
Cincinnati Grinders Incorporated 
Cincinnati Lathe & Tool Co. 
Cincinnati Milling Machine Co. 
Cincinnati Shaper Company 75, 
Clearing Machine Corp. 

Div of U.S. Industries Inc. 


Columbia Tool Steel Com- 

pany Insert Facing 
Columbus Die-Tool & Machine 
Comtor Company 
Cone Automatic Machine Co. 
Copperweld Steel Company 
Crucible Steel Co., of America 
Curtiss Wright Corp. 


Dake Corporation 

Danly Machine Specialties Inc. 

Davis Keyseater Company 

Davis & Thompson Co. 

Deakin & Son, J. Arthur 

Dearborn Gage Co., Ellstrom 
Standards Div. 

Delta Power Tool Division 
Rockwell Mfg. Co. 

Detroit Die Set Corp. 

DeVilbiss Company 

Do All Co. 

Dreis & Krump Manufacturing Co. 

Dykem Company 


Eastman Kodak Co., Special 
Products Division 

Eaton Mfg. Co., Automotive 
Gear Division 

Economy Engineering Co. 

Eisler Engineering Co. Inc. 

Ellstrom Standards Div. Dearborn 
Gage Company 

Euclid Crane & Hoist Company 

Ex-Cell-O Corporation 


Columbia-Geneva Steel Div. 61, 


Page 
Insert Facing 250 


263 
72 
289 
35 
33 
241 
282 
281 
223 


16-17 


95 
45 
116 


195 
7 


282 
258 
282 
113 
168 

86 
301 


299 
100 


305 
301 


231 


57 
199 


242 


Curtiss-Wright 


ULTRASONIC 


DEGREASERS 


Make Precision Parts Ultra-Clean For 
Kearfott Company, Inc. 


The Kearfott Company of Little 
Falls, N. J., makes instrument parts 
of such precision and delicacy that 
if a speck of dust should fall on a 
component, it could cause malfunc- 
tion of the instrument. To insure 
scrupulous cleanliness of the parts, 
Kearfott uses two Curtiss-Wright 
DB2-5 ultrasonic degreasing units. 
Powerful sound waves beyond hu- 
man hearing quickly remove every 
trace of grease and dirt without 
harm to vital parts. 

A Kearfott engineer states: “Our 


INDUSTRIAL AND SCIENT 


CURTISS 


Curtiss-Wright DB2-5 unit cleans 
the precision parts for aircraft con- 
trol instruments better than any 
other method tried. Bearings, high 
accuracy electrical wound compo- 
nents and areas between coils 
where even microscopic dirt cannot 
be tolerated are thoroughly cleaned.” 

Learn how the Curtiss-Wright 
DB2-5 and larger units can speed 
up your washing and degreasing op- 
erations, lower your costs. Discuss 
your problem with our local rep- 
resentative. 

Ww 


FiC PRODUCTS DIVISION. 


‘WRIGHT 


CANADIAN REPRESENTATIVE: CURTISS-WRIGHT OF CANADA LIMITED, MONTREAL 





ALEXANDER 


DEEP THROAT 
ENGRAVER 
does... 


Precise, two-dimensional work. It 
handles workpieces up to 10” 
high, 38” wide, on a worktable 
20x8”; optional auxiliary table 
18x24". Ratios—1l:1 to 1:50. Spin- 
dle has fine and coarse feed ad- 
justments. Cutters up to 4%" dia 
Speeds 2800 to 15,000 rpm. % 
hp motor. 
Write for catalog E. 


J. ARTHUR DEAKIN & SON 


150-28 Hillside Ave., Jamaica 32, N. Y. 


Fafnir Bearing Company 
Fellows Gear Shaper Company 
Fenn Mfg. Company 

Field & Son, Walter W. 
Forkhardt K. G., Paul 

Fosdick Machine Tool Company 





(Continued on page 302) 
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WILSON “ROCKWELL 


THE WORLD’S STANDARD OF HARDNESS TESTING ACCURACY 


WILSON “ROCKWELL” 


HARDNESS TESTERS 


Meter, | For easy, accurate production tests 


HARDNESS TESTING 
REQUIREMENT 





Sensitive and Accurate as a precision balance 

—the wILson “Rockwell” hardness tester in- 
FULLY sures the quality of your products and protects 

AUTOMATIC your good name as a manufacturer. 


SEMI-AUTOMATIC Durable as a machine tool —WwILSON 
° “Rockwell” hardness testers withstand severe 
REGULAR daily use with a minimum of service require- 
+ ments. 
SPECIAL A staff of wILson hardness testing 
e experts is available to help choose 
SUPERFICIAL the model best suited to your job— 
° and provide quick emergency service 
MICRO & MACRO if it is ever needed. 


HARDNESS TESTERS 
Write for booklet DH-325 today 





Acco Wilson Mechanical Instrument Division 
for Better AMERICAN CHAIN & CABLE 


Values 





230-B Park Avenue, New York 17, N. Y. 














From the American Machinist Library 
of Tips for Top Shop Men 


ES is a greater potential danger for 


most plants than bombing. Have you taken 


any precautions to guard against it? 
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Now equipped with a new and larger Onan 12.9 hp 
engine, the new Miller AEA-200-L produces a full 
225 amperes of continuous rated, high cycle weld- 
ing current or, 5 KW of 110/220 ac power for 
operation of power tools, lights, milking machines, 
etc., or, 1 KW of de power 


Contractors, job weldors, farmers and many 
industries have shown a continuing high regard for 
the AEA’s weatherproof ruggedness, easy porta- 
bility and instant changeover versatility from ac 
welder to power plant to pipe thawer. 


Readi-pull starter, rubber tire running gear and 
road trailer available as optional equipment. 


Complete specifications sent on request 
f if it's Miller you know it's the finest 
sane oes Eledric Manufacturing Company, Inc. 
APPLETON, WISCONSIN 


distributed in Canada by CANADIAN LIQUID AIR CO., LTD., Montreal 

















Morthjfeld KEYSEATER 


The NORTHFIELD Model K-6 
Keyseater cuts straight or 
tapered keyways from '!,” to 
1” wide. Work of any shape 
and diameter that can be 
clamped to the table can be 
cut, grooved, or slotted. Only 
$995 complete with standard 
equipment. Write 
for catalog to... 


Morthfield 


FOUNDRY & MACHINE CO. 


NORTHFIELD, MINNESOTA, U.S. A. 
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e Ss . 


Any of them will help solve your tooling problem 
BLOCKS, ...by mail, phone or in person. 
BARS AND CUTTERS— 


Thompson Grinder Company 


Have them show you how Lehmann-Fulton hardened 
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AD Hess American Machinist 
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CASE HISTORY NO. 36—CHAIN CASE COVERS 


Courtesy: Chrysler of Canada, Windsor, Ontario, Plant 


Three different surfaces on chain case covers 
ground at 13 per hour 


In the Chrysler plant, the No. 36 removes up to 


Ya in. of stock while holding parallelism to 
in. and accuracy to .002 in 


Power and rigidity of the Mattison No. 
36 Vertical Rotary Surface Grinder pay 
off on this heavy stock-removal job at 
Chrysler of Canada’s new Windsor, 
Ontario, motor plant. Three faces of 
heavy cast iron chain cases are ground 
in one setup . . . achieving a production 
rate of 13 cases per hour, each ground 
on three different surfaces. 

The table passes the cases under the 
wheel at the rate of 30 rpm. Wheel 
speed is 900 rpm and downfeed is .060 
in. per minute. Automatic sizer checks 


each piece as it leaves the wheel and 
corrects feed accordingly. 

Quality was one of the deciding fac- 
tors in the selection of machinery for 
the new Chrysler plant. Like many 
other manufacturers, Chrysler has 
found the No. 36 Vertical Rotary’s in- 
tegral column-and-base construction, 
extra power, and exclusive functional 
design enable it to use modern, im- 
proved grinding wheels effectively ... 
and profitably. For full details ask for 
Bulletin No. 146-4RM. 
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THE OK TOOL COMPANY 400Elm Street - Milford, New Hampshire — 





ANNOUNCING! 


Increased capacity ratings 
for Timken bearings 


9 Timken Roller Bearing Company announces 
an increase in the capacity ratings of most 
series of Timken® tapered roller bearings. Increases 
range up to 39%. Most are in the neighborhood of 


10%. Some are negligible. 


Permits Use of Smaller Bearings 


This increase in capacity ratings makes it possible 
for many of you to use smaller bearings. Your 
products can be made more compact. You can save 
weight. You may be able to reduce the size of your 
shafts and housings. And you may be able to use 
Timken bearings in new applications where they 


have not been practicable in the past. 


3 Reasons for Increases 


What led to these increases in Timken bearing 
capacities? Three things: 
First, a careful review of more than 6,000 different 
laboratory studies of Timken bearing perform- 
ance on fatigue life machines. From these ex- 
haustive studies, conducted on an organized, 
scientific basis since 1924, we keep learning more 


and more about predicting bearing life. 


> 


ieteee oh 


Second, refinement in the method of analyzing 
these studies mathematically. 


Third, a careful review of the life of millions of 


Timken bearings in the field. 


How Much Can This Save You? 


To find out how the new capacity ratings affect the 
types and sizes of Timken bearings in which you 
are interested, call your Timken bearing represent- 
ative or write our Engineering Department. We'll be 
glad to work with you at the drawing board stage. 
The Timken Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, Ontario. Cable 
address: ‘““TIMROSCO”. 
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